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Consult ‘*Contents’’ for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; to specialists in wildlife management, waste disposal, or pollution control. 


This is a publication of the National Cooperative Soil Survey, a joint effort of 
the United States Department of Agriculture and agencies of the States, usually 
the Agricultural Experiment Stations. In some surveys, other Federal and local 
agencies also contribute. The Soil Conservation Service has leadership for the 
Federal part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1970-1974. 
Soil names and descriptions were approved in 1975. Unless otherwise indicat- 
ed, statements in the publication refer to conditions in the survey area in 1975. 
This survey was made cooperatively by the Soil Conservation Service and the 
Kansas Agricultural Experiment Station. It is part of the technical assistance fur- 
nished to the Johnson County Conservation District. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps can cause misunderstanding of the detail of mapping and 
result in erroneous interpretations. Enlarged maps do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 


Cover: Urban area adjoining pasture land. 
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Foreword 


The Soil Survey of Johnson County, Kansas contains much information 
useful in any land-planning program. Of prime importance are the predictions of 
soil behavior for selected land uses. Also highlighted are limitations or hazards 
to land uses that are inherent in the soil, improvements needed to overcome 
these limitations, and the impact that selected land uses will have on the envi- 
ronment. 

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and homebuyers 
can use it to plan land use, select sites for construction, develop soil resources, 
or identify any special practices that may be needed to insure proper perfor- 
mance. Conservationists, teachers, students, and specialists in recreation, wild- 
life management, waste disposal, and pollution contro! can use the soil survey 
to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or under- 
ground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the 
location of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the Coop- 
erative Extension Service. 

This soil survey can be useful in the conservation, development, and pro- 
ductive use of soil, water, and other resources. 


hist Lbs 


Robert K. Griffin 
State Conservationist 
Soil Conservation Service 
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SOIL SURVEY OF JOHNSON COUNTY, KANSAS 


By Robert O. Plinsky, Jerome L. Zimmerman, Harold P. Dickey, 
Géorge N. Jorgensen, Jr., Richard'W. Fenwick, and William E. Roth, 
Soil Conservation Service 


United States Department of Agriculture, Soil Conservation Service, 
in cooperation’ with‘Kansas Agricultural Experiment Station 


JOHNSON COUNTY is in the northeastern part of 
Kansas. It has a total area of 476 square miles, or 
304,704 acres. Population in 1975 was 242,000 in the 
county, and Olathe, the county seat, prad a population of 
22,400. About 140,000 acres of this County are used for 
field crops, 55,000 acres are used for “pastureland, 25,000 
acres are used for woodland, and 75,000 acres are used 
for urban land. The rest is in roads, water areas, and other 
miscellaneous uses. 

The county is in the Central Lowland province of the 
Interior Plains. The Kansas River has cut a wide valley 
along the western half of the northern boundary of the 
county. The western part of Johnson County is made up 
of gently rolling and undulating uplands. Cedar Creek, Kill 
Creek, Captain Creek, and Mill Creek dissect the county 
and flow north to the Kansas River. The eastern part of 
the county consists of the valley of the Blue River and its 
tributaries and gently rolling and undulating uplands. Ele- 
vation of the land ranges from about 742 feet in the north 
central: section along: the, valley of the Kansas River to 
about 1,134 feet in the south central part, near Bonita. 


General nature of the county 


This section gives general information concerning the 
county. It discusses climate, industry and transportation, 
settlement, natural resources, and farming. 


Climate 


By L. Dean Bark, climatologist, Kansas Agricultural Experiment Station, 
Manhattan, Kansas. 


The climate of Johnson County is a typical continental 
type as would be expected from its location in the interior 
of a large land mass in the middle latitudes. Such climates 
are characterized by wide daily and annual variations in 
temperature. Winters are cold because of the frequent 
outbreaks of air from the Polar regions. Winter conditions 
prevail from December to February. Warm temperatures 


of summer last for about six months every year, and the 
transition seasons of spring and fall are relatively short. 
The warm temperatures provide a long growing season for 
crops in the county. 

Johnson County is in the path of a fairly dependable 
current of moisture-laden air from the Gulf of Mexico. 
Precipitation is heaviest late in spring and early in summer 
with a good portion of it coming in late-evening or night- 
time thunderstorms. Although the total precipitation is gen- 
erally adequate for any crop, its distribution may cause 
problems in some years. Prolonged dry periods of several 
weeks duration are not uncommon during the growing 
season in this area. A surplus of precipitation often results 
in muddy fields that delay planting and harvest operations. 

Table 1 gives data on temperature and precipitation for 
Johnson County, as recorded at Olathe for the period 
1941 to 1970. Table 2 shows probable dates of the first 
freeze in fall and last freeze in spring. Table 3 provides 
data on length of the growing season. 

In winter the average temperature is 32.3 degrees F., 
and the average daily minimum is 22.5 degrees F. The 
lowest temperature on record, -29 degrees F., occurred at 
Olathe on February 12, 1899. In summer the average 
temperature is 76.0 degrees F., and the average daily 
minimum is 86.5 degrees F. The highest temperature was 
111 degrees F., recorded on July 7, 1913 and again on 
August 14, 1936. 

The annual precipitation is 38.52 inches. Of this total, 
27.48 inches or 71 percent usually falls during the period 
April through September, which includes the growing 
season for most crops. Two years in 10, the April-Septem- 
ber rainfall is less than 21.37 inches. The heaviest one- 
day rainfall during the period of record was 7.00 inches at 
Olathe on September 7, 1914. 

Average annual snowfall is 19.0 inches. The greatest 
snowfall, 82.1 inches, occurred during the winter of 1911- 
12. In an average year, 22 days have at least one inch of 
snow on the ground, but it is unusual for the snow cover 
to last over seven consecutive days. 


The prevailing wind is from the south. Average annual 
windspeed is 10 miles per hour; it is highest, at 12 miles 
per hour, in March. An average of 72 percent of possible 
sunshine is received in summer, and 53 percent is re- 
ceived in winter. 

Tornadoes and severe thunderstorms occur occasional- 
ly in Johnson County. These storms are usually local in 
extent and of short duration so that risk is small. Hail 
occurs during the warmer part of the year, but again, it is 
infrequent and of local nature. Crop damage by hail 
occurs less in this part of the state than in western 
Kansas. 


Industry and transportation 


Johnson County is served by four railroads: the Atchi- 
son, Topeka and Santa Fe; the St. Louis and San Francis- 
co (Frisco); the Missouri, Kansas and Texas (Katy); and 
the Missouri Pacific. In addition to the extensive railroad 
network, the county is crossed by Interstates 35, 435, and 
635; U.S. Highways 50, 56, 69, and 169; and Kansas 
Highways 7, 10, 58, and 158. Several airports are located 
in the county, and the Kansas City International and Mu- 
nicipal Airports are within a one-hour drive for county 
residents. 

Nearly all of the industry in Johnson County is located 
within the Greater Kansas City Area and Olathe. Manufac- 
tured items include structural steel, aluminum and other 
metal products, custom made boots and other leather 
products, battery production, aviation products, construc- 
tion and farm equipment, veterinary supply products, 
candy production, building supplies, and the manufacturing 
of cooking utensils. Athletic supplies are also manufac- 
tured, in Gardner. Sunflower Ordinance Works near 
DeSoto produce and manufacture explosives and propel- 
lant fuels. 


Settlement of the county 


Francisco de Coronado and a group of Spaniards came 
to Kansas in 1541. These were the first explorers to see 
Kansas. The area was claimed by Spain, England, France, 
Mexico, the Republic of Texas, and finally the United 
States. 

The Santa Fe trail crossed Johnson County from east 
to west. It was established between Westport, Missouri 
(now Kansas City) and Santa Fe, New Mexico in 1822. 

On May 30, 1854, the Kansas-Nebraska Bill was signed. 
The two territories of Kansas and Nebraska were formed, 
and during the next few years thousands of settlers came 
to the area. The term “Bleeding Kansas” originated as a 
result of conflicts between pro-slavery and anti-slavery 
factions during this time. 

The first territorial legislature met at Shawnee Methodist 
Mission in 1855, moving there from Pawnee (now Fort 
Riley). The Shawnee area is now known as Fairway, part 
of the greater Kansas City area. Johnson County was 
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created and organized in 1855. Kansas became the 34th 
state six years later on January 29, 1861. 

Population: has increased in Johnson County from ap- 
proximately 17,000 in 1880; 27,000 in 1930; 35,000 in 
1940; 60,000 in 1950; 175,000 in 1960; to 220,000 in 
1970. 

The Greater Kansas City area consists of the cities of 
Fairway, Leawood, Merriam, Overland Park, Mission, Prai- 
rie Village, Roeland Park, Shawnee, Mission Hills, 
Westwood, and Lenexa. Other cities and municipalities 
within Johnson County include DeSoto, Gardner, Ochel- 
tree, Spring Hill, Stanley, Olathe, Stilwell, Aubry, Sunflower 
Village, Wilder, Edgerton, Monticello, Holliday, and Zarah. 


Natural resources 


Limestone is one of the most important natural re- 
sources in Johnson County. In addition, oil, gas, sand, and 
gravel are produced commercially. There are 10 named 
areas of gas and oil production in the county. Two have 
produced oil and gas, and the remaining eight have pro- 
duced gas only. Several fields have been abandoned or 
produce noncommercial gas only. 

Sand and gravel are dredged from the Kansas River 
Valley or from pits in the Kansas River Valley alluvium. 
The Wyandotte Limestone is the most important geologic 
unit in the county. Crushed limestone material is used for 
concrete aggregate, roadstone, agricultural purposes, and 


‘building stone. 


Water is another important resource in Johnson County. 
Nearly all of the water required for industry is pumped 
from alluvium in the Kansas River Valley. The municipal- 
ities within the county obtain water from either the Kansas 
River alluvium, ground water from wells, or runoff trapped 
in lakes. 

Several rural water districts have been organized across 
the county. Small drilled wells throughout the county are 
used for private residences. These wells yield small quan- 
tities of water that range in quality from fresh to very 
saline. Many of the wells yield water that also contains 
varying amounts of bicarbonates, nitrates, sulfates, or iron. 
Some of these wells supply water that is suitable for 
livestock watering purposes only. 


Farming 


The first settlers in the county settled along valleys and 
margins between woodland and prairie land in order to be 
near water, wood, fish, and game. Crops were grown only 
in sufficient quantities to supply local needs. Cattle consti- 
tuted their main source of income. Grain production was 
slow because of a lack of equipment, droughts, and no 
suitable and effective method of controlling grasshoppers 
and other pests. 

Agricultural development has undergone several 
changes since these early days. Several crops that were 
grown 100 or more years ago such as flax, hemp, tobac- 
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co, buckwheat, rice, millet, cotton, castor beans, and 
broom corn are no longer produced. 

Prior to 1873 the only wheat variety grown was spring 
wheat. After the introduction of hard red winter wheat in 
1875 by Mennonite farmers, the wheat growing industry in 
Kansas rapidly increased. After 1900 cash grain crop pro- 
duction became the main source of farm income in the 
county. The main crops presently produced in Johnson 
County are soybeans, corn, sorghum, alfalfa, and wheat. 

Cattle, dairy, and hog production has decreased since 
1960. At that time there were 25,900 cattle on farms in 
the county compared to 22,000 in 1970. The number of 
dairy cattle has decreased from 6,100 to 3,000. Hog pro- 
duction declined slightly from 14,300 to 14,000 in 1970. 

Urbanization is constantly decreasing the amount of 
land being cultivated. From 1954 to 1974 approximately 


31,000 acres were developed. This rate is increasing . 


yearly. 

Irrigation is utilized, to a small degree, on truck farms in 
the Kansas River Valley. In 1971 approximately 600 acres 
were irrigated with water that was pumped from this allu- 
vium. The principal irrigated crops are field corn, grain 
sorghum, and turf grasses. The following vegetable crops 
are also irrigated: sweet corn, sweet potatoes, parsley, 
watermelons, pumpkins, cantaloupes, turnips, and rad- 
ishes. Much of this produce is sold in the metropolitan 
Kansas City area. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 


can be used. The soil scientists went into the area know-. 


ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more distant. 
Thus, through correlation, they classified and named the 
soils according to nationwide, uniform procedures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photographs 
show woodlands, buildings, field borders, roads, and other 
details that help in drawing boundaries accurately. The 
soil map at the back of this publication was prepared from 
aerial photographs. 


The areas shown on a soil map are called soil map 
units. Some map units are made up of one kind of soil, 
others are made up of two or more kinds of soil, and a 
few have little or no soil material at all. Map units are 
discussed in the sections “General soil map for broad 
land-use planning” and “Soil maps for detailed planning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for 
engineering tests. The soils are field tested, and interpre- 
tations of their behavior are modified as necessary during 
the course of the survey. New interpretations are added to 
meet local needs, mainly through field observations of 
different kinds of soil in different uses under different 
levels of management. Also, data are assembled from 
other sources, such as test results, records, field experi- 
ence, and information available from state and local spe- 
cialists. For example, data on crop yields under defined 
practices are assembled from farm records and from field 
or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it is readily 
available to different groups of users, among them farm- 
ers, managers of rangeland and woodland, engineers, 
planners, developers and builders, homebuyers, and those 
seeking recreation. 


General soil map for broad land-use 
planning 


The general soil map at the back of this publication 
shows, in color, map units that have a distinct pattern of 
soils and of relief and drainage. Each map unit is a unique 
natural landscape. Typically, a map unit consists of one or 
more major soils and some minor soils. It is named for the 
major soils. The soils making up one unit can occur in 
other units but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for gener- 
al kinds of land use. Areas that are, for the most part, 
suited to certain kinds of farming or to other land uses 
can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for certain 
land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one map unit differ from place to place 
in slope, depth, stoniness, drainage, or other characteris- 
tics that affect their management. 


Nearly level and undulating soils that 
formed in alluvium on flood plains and 
terraces 


These nearly level and undulating soils make up about 
10 percent of the survey area. They are on flood plains 
and terraces along the major streams. and are frequently 
to rarely flooded. Most of the acreage is cultivated to 
corn, grain sorghum, soybeans, and small grain. The prin- 
cipal management needs are controlling flooding, improv- 
ing drainage, and maintaining fertility and tilth. Soil blowing 
is a hazard on some of these soils. Flooding, permeability, 
and drainage are the main limitations for urban use. 


1. Kennebec-Chase 


Deep, moderately well drained and somewhat poorly 
drained, nearly level soils that have a loamy or clayey 
subsoil, on flood plains and low terraces 


This map unit consists of nearly level soils on low 
bottom lands, on high bottom lands where backwater 
areas are adjacent to uplands, and on low terraces (fig. 
1). 

This unit makes up about 8 percent of the county. It is 
about 55 percent Kennebec soils, 15 percent Chase soils, 
and 30 percent soils of minor extent. 

Kennebec soils are nearly level and moderately well 
drained soils. They are on low bottom lands that are 
subject to frequent flooding. The surface layer is very dark 
grayish brown silt loam. The next layer is very dark gray, 
friable silt loam. The substratum is very dark gray silt 
loam. 

Chase soils are nearly level, somewhat poorly drained 
and moderately well drained soils on low terraces. They 
are subject to occasional flooding. The surface layer is 
very dark brown silt loam. The subsoil is black, firm silty 
clay loam and very dark gray and black, very firm silty 
clay. The substratum is very dark gray silty clay loam. 

The soils of minor extent are Wabash and Reading 
soils. The Wabash soils are nearly level and are in back- 
water areas on high terraces. The Reading soils are 
nearly level and are on terraces that are subject to rare 
flooding. 

Most of the acreage is cultivated. Kennebec and Chase 
soils are suited to most crops grown in the county. The 
Wabash soils are better suited to grain sorghum, soy- 
beans, and water-tolerant grasses than to other crops. 
Because the Kennebec soils are subject to frequent flood- 
ing, they are not suited to alfalfa. These soils are high in 
natural fertility. The main concerns of management are 
controlling flooding, improving drainage, and maintaining 
fertility and tilth. Flooding is the main limitation for urban 
uses of these soils. 
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2. Eudora-Kimo 


Deep, well drained and somewhat poorly drained, nearly 
level and undulating soils that have a loamy substratum; 
on flood plains 


This map unit consists of nearly level to undulating soils 
with some abandoned stream channels on flood plains 
(fig. 2). 

This unit makes up about 2 percent of the county. It is 
about 70 percent Eudora soils, 15 percent Kimo soils, and 
15 percent soils of minor extent. 

Eudora soils are nearly level to undulating, well drained 
soils on terraces that are subject to rare flooding. The 
surface layer is very dark grayish brown silt loam. The 
substratum is dark grayish brown and grayish brown, fri- 
able coarse silt loam and very friable very fine sandy 
loam. 

Kimo soils are nearly level or depressional soils that are 
in the low lying areas of old meander scars. Ponding is a 
problem. The surface layer is very dark gray silty clay 
loam and silty clay. Below that is very dark grayish brown, 
firm silty clay loam. The substratum is dark grayish brown 
silt loam. 

The soils of minor extent are similar to the Eudora soils, 
but they contain more coarse sand in the surface. They 
are adjacent to the river and are nearly level to undulat- 
ing. Also included in mapping are small areas of Wabash 
soils. The nearly level Wabash soils are adjacent to the 
uplands. 

With the exception of the industrial and urban areas, 
nearly ail of this map unit is cultivated. Some areas adja- 
cent to the river are wooded. All crops grown in the 
county are suited to this unit, including vegetable crops 
and orchards. Natural fertility is high on these soils. The 
soils can be irrigated with water from wells or the river. 
The main concerns of management are controlling wind 
erosion and maintaining organic matter content and fertil- 
ity. The limitations for urban development are possible 
flooding and contamination of ground water by sewage 
effluents. 


Gently sloping to strongly sloping soils 
that formed in loess, residuum, old 
alluvium, and glacial deposits on uplands 


These gently sloping to strongly sloping soils make up 
about 24 percent of the survey area. They are on loess- 
covered hills and in the glacial till areas. About half the 
acreage is cultivated. The rest is in grass, woodland, or 
urban expansion. Corn, grain sorghum, soybeans, and 
small grains are the principal crops grown on the gently 
sloping to sloping soils. Pasture grasses, hay, and trees 
are grown on the steeper soils. The principal management 
needs are controlling soil erosion, reducing runoff, and 
maintaining fertility. Slope and permeability are the main 
limitations for urban use. 
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3. Ladoga-Sharpsburg 


Deep, moderately well drained, moderately sloping and 
strongly sloping soils that have a loamy subsoil; on up- 
lands 


This map unit consists of moderately sloping to strongly 
sloping soils on dissected uplands that formed in loess. 
The soils adjacent to the river valley are strongly sloping 
and have many outcrops of limestone. 

This map unit makes up about 2 percent of the county. 
It is about 30 percent Ladoga soils, 30 percent Sharps- 
burg soils, and 40 percent soils of minor extent. 

Ladoga soils are moderately sloping and strongly slop- 
ing, moderately well drained soils on side slopes. The 
surface layer is very dark grayish brown and dark brown 
silt loam. The subsoil is dark yellowish brown, firm silty 
clay loam. 

Sharpsburg soils are moderately sloping, moderately 
well drained soils on upper side slopes and ridgetops. The 
surface layer is very dark grayish brown silt loam and silty 
clay loam. The subsoil is dark brown, firm silty clay loam. 

The soils of minor extent are Oska, Sogn, and Vinland 
soils. Vinland soils are on steep side slopes and are less 
than 20 inches deep to sandy and silty shales. Oska soils 
are on the side slopes and are underlain by limestone at a 
depth of 20 to 40 inches. Sogn soils are on steeper side 
slopes and are less than 20 inches deep to limestone. 

About 70 percent of the acreage is cleared. The rest is 
in woodland. The sloping soils are well suited to small 
grains, grain sorghum, corn, and soybeans. Hay and tame 
pasture also grow well. Sogn soils are not suited to culti- 
vated crops. The main concerns of management are con- 
trolling erosion, reducing runoff, and maintaining organic 
matter content and fertility. Management is necessary for 
improving the stands of timber and maintaining a vigorous 
stand of tame grass. The main limitations for urban use 
are steep slopes, permeability, and shallowness over rock. 


4. Woodson-Pawnee 


Deep, moderately well drained and somewhat poorly 
drained, gently sloping and moderately sloping soils that 
have a loamy or clayey subsoil; on uplands 


This map unit consists of gently sloping and moderately 
sloping soils on uplands. These soils formed in glacial till, 
old alluvium, and clayey sediment (fig. 3). 

This map unit makes up about 6 percent of the county. 

It is about 35 percent Woodson soils, 25 percent Pawnee 
soils, and 40 percent soils of minor extent. 
' Woodson soils are gently sloping, somewhat poorly 
drained soils on broad convex ridgetops that formed in old 
alluvial and clayey sediment and loess. The surface layer 
is black silt loam. The subsoil is very dark gray and gray- 
ish brown, very firm silty clay. The substratum is very dark 
gray silty clay. 

Pawnee soils are moderately sloping, moderately well 
drained soils on upper side slopes, downslope from the 
Woodson soils. They formed in glacial till. The surface 


layer is black clay loam. The subsoil is black, dark grayish 
brown, and very dark grayish brown, firm and very firm 
clay loam and clay. The substratum is dark grayish brown 
and dark brown clay loam. 

The soils of minor extent are Kennebec, Oska, Sibley- 
ville, Morrill, Sogn, and Vinland soils. Kennebec soils are 
nearly level and are along streams. They are subject to 
frequent flooding. Oska, Sibleyville, Morrill, Sogn, and Vin- 
land soils are all on moderately sloping or steep side 
slopes. 

Most of the acreage in this unit is cultivated or planted 
to hay or tame pasture. Soybeans, grain sorghum, and 
wheat are the main crops. The main concerns of manage- 
ment are controlling water erosion, reducing runoff, and 
maintaining fertility. Good management practices are nec- 
essary in order to maintain tame pasture in a vigorous 
condition. The main limitation for urban use is soil perme- 
ability which limits the use of these soils for septic tank 
absorption fields. 


5. Sharpsburg-Oska 


Deep and moderately deep, well drained and moderately 
well drained, moderately sloping soils that have a loamy 
or clayey subsoil; on uplands 


This map unit consists of moderately sloping soils on 
loess-covered ridgetops and side slopes. These soils 
formed in loess and in residuum from limestone. Rock 
outcrops are on lower side slopes (fig. 4). 

This map unit makes up about 16 percent of the county. 
It is about 60 percent Sharpsburg soils, 15 percent Oska 
soils, and 25 percent soils of minor extent. 

Sharpsburg soils are deep, moderately sloping, and 
moderately well drained. They are on convex ridgetops 
and upper side slopes. These soils formed in loess. The 
surface layer is very dark grayish brown silt loam and silty 
clay loam. The subsoil is dark brown, firm silty clay loam. 

Oska soils are moderately deep, moderately sloping, 
and well drained. Slopes are convex to concave. These 
soils are lower on the landscape than Sharpsburg soils. 
They formed in loess and in residuum from limestone. The 
surface layer is very dark grayish brown silty clay loam. 
The subsoil is dark brown and dark reddish brown, firm 
silty clay loam and very firm silty clay. Depth to limestone 
is mainly 20 to 40 inches. 

The soils of minor extent are Grundy, Ladoga, and Sogn 
soils. Also in this unit are areas of Urban land. Grundy 
soils contain more clay and are on the broader ridgetops. 
Ladoga soils have a lighter colored surface layer than the 
major soils and are on steeper side slopes. Sogn soils are 
shallow, moderately sloping and strongly sloping soils on 
side slopes. 

About 70 percent of the acreage is used for urban 
development. The rest is used for hay, tame pasture, or 
cultivated crops. Small tracts are used for truck crops. 
Tame pasture can be kept vigorous through good grazing 
management and proper fertilization. The main concerns 


of management are controlling erosion and reducing 
runoff. The main limitations for urban uses are depth to 
limestone and soil permeability. 


Nearly level to moderately sloping soils 
that formed in loess and residuum on 
uplands 


These nearly level to moderately sloping soils make up 
about 66 percent of the survey area. They are in upland 
areas. Most of the acreage is cultivated. Corn, grain sor- 
ghum, soybeans, and wheat are the main crops. Some of 
the acreage is used for hay and tame pasture. The steep- 
er rocky areas are used primarily for native grasses, 
woody plants, and wildlife habitat. The principal manage- 
ment concerns are controlling erosion and improving soil 
fertility and tilth. The main soil limitations for urban devel- 
opment are slow permeability, high shrink-swell potential, 
and depth to bedrock. Most of the active limestone quar- 
ries are in this group of map units. 


6. Polo-Oska 


Deep and moderately deep, well drained, moderately slop- 
ing soils that have a loamy or clayey subsoil; on uplands 


This map unit consists of moderately sloping soils on 
concave and convex side slopes. Deep and moderately 
deep soils are on the upper side slopes, and moderately 
deep soils are on the lower side slopes (fig. 5). 

This unit makes up about 42 percent of the county. It is 
about 40 percent Polo soils, 20 percent Oska soils, and 
40 percent soils of minor extent. 

Polo soils are deep, moderately sloping, and well 
drained soils on upper side slopes. These soils formed in 
loess over residuum from limestone. The surface layer is 
very dark brown silt loam. The upper part of the subsoil is 
very dark grayish brown and dark brown, firm silty clay 
loam, and the lower part of the subsoil is dark reddish 
brown, firm silty clay loam. 

Oska soils are moderately deep, moderately sloping, 
and well drained soils that have convex to concave 
slopes. These soils are lower on the landscape than Polo 
soils. They formed in residuum from limestone. The sur- 
face layer is very dark grayish brown silty clay loam. The 
subsoil is dark brown, firm silty clay loam and dark reddish 
brown and dark brown, very firm silty clay. Depth to limes- 
tone is mainly 20 to 40 inches. 

The soils of minor extent are Kennebec, Martin, Sharps- 
burg, Sogn, and Vinland soils. The deep Kennebec soils 
formed in alluvium and are next to drains. The deep 
Martin soils formed in material weathered from shale and 
are between rock outcrops and on lower side slopes. The 
shallow Sogn soils formed in residuum from limestone and 
are on side slopes. The shallow Vinland soils formed in 
residuum from interbedded sandstone and shale and are 
on steeper side slopes. 
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Most of the acreage is cultivated. Corn, grain sorghum, 
soybeans, and wheat are the main crops. The rest is used 
for hay, pasture, and woodland. Tame pasture can be 
kept vigorous through good grazing management, control- 
ling erosion, and maintaining fertility and soil tilth. The 
main limitations for urban use are depth to bedrock and 
high shrink-swell potential. 


7. Polo-Grundy 


Deep, somewhat poorly drained and wel! drained, gently 
sloping and moderately sloping soils that have a loamy or 
clayey subsoil; on uplands 


This map unit consists of gently sloping and moderately 
sloping soils on narrow ridgetops and upper side slopes. 
The deep soils are on the ridgetops and side slopes. 

This unit makes up about 8 percent of the county. It is 
about 40 percent Polo soils, 30 percent Grundy soils, and 
30 percent soils of minor extent. 

Polo soils are deep, moderately sloping, and well 
drained soils on upper side slopes. These soils formed in 
loess over residuum from limestone. The surface layer is 
very dark brown silt loam. The upper part of the subsoil is 
very dark grayish brown and dark brown, firm silty clay 
loam, and the lower part of the subsoil is dark reddish 
brown, firm silty clay loam. 

Grundy soils are deep, gently sloping, and somewhat 
poorly drained soils on narrow ridgetops. They formed in 
loess. The surface layer is black silt loam and silty clay 
loam. The subsoil is very dark gray, very firm silty clay and 
dark grayish brown and grayish brown, very firm silty clay. 
The substratum is grayish brown silty clay loam. 

The soils of minor extent are Sharpsburg, Oska, and 
Sogn soils. The deep Sharpsburg soils formed in loess 
and are on upper side slopes. Oska soils are moderately 
deep, moderately sloping soils on side slopes. The shal- 
low Sogn soils are moderately sloping to strongly sloping 
on side slopes. 

' Most of the acreage is cultivated. Corn, grain sorghum, 
soybeans, and wheat are the main crops. The rest is used 
for hay and tame pasture. The main concerns of manage- 
ment are controlling erosion and maintaining soil fertility 
and tilth. Urban and industrial development is occurring 
rapidly in the northeastern part of this map unit. The main 
limitations for urban use are high shrink-swell potential 
and slow permeability. 


8. Woodson-Martin 


Deep, somewhat poorly drained and moderately well 
drained, nearly level to moderately sloping soils that have 
a clayey subsoil; on uplands 


This map unit consists of nearly level to moderately 
sloping soils on broad, flat ridgetops and upper side 
slopes in the southwest part of the county. These soils 
developed from old alluvium and clayey sediment, and in 
residuum from shale. 
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This map unit makes up about 12 percent of the county. 
It is about 60 percent Woodson soils, 20 percent Martin 
soils, and 20 percent soils of minor extent. 

Woodson soils are nearly level and gently sloping, 
somewhat poorly drained soils on broad, convex ridge- 
tops. These soils formed in loess or old clayey alluvial 
sediment. The surface layer is black silt loam. The subsoil 
is very dark gray and grayish brown, very firm silty clay. 
The substratum is very dark gray silty clay. 

Martin soils are moderately sloping and moderately well 
drained soils on convex upper side slopes. These soils 
formed in residuum from silty shales. The surface layer is 
black and very dark grayish brown silty clay loam. The 
upper part of the subsoil is very dark grayish brown and 
dark grayish brown, very firm silty clay, and the lower part 
of the subsoil is grayish brown, very firm silty clay with 
many mottles. 

The soils of minor extent are Kennebec, Oska, Polo, 
and Grundy soils. The deep Kennebec soils formed in 
alluvium and are adjacent to drains. The moderately deep 
Oska soils formed in residuum from limestone and usually 
are on side slopes and lower on the landscape than 
Martin soils. The deep Polo soils formed in loess over 
residuum and are in the same position as the Martin soils. 
The deep Grundy soils formed in loess and usually are on 
narrower ridgetops. 

Most of the acreage in this unit is cultivated or planted 
to hay or tame pasture. Soybeans, grain sorghum, and 
wheat are the main crops. The main concerns of manage- 
ment are controlling water erosion, reducing runoff, and 
maintaining fertility. Good management practices are nec- 
essary in order to maintain tame pasture in a vigorous 
condition. The main limitations for uroan use are soil per- 
meability and high shrink-swell potential. 


9. Sibleyville-Martin 


Moderately deep and deep, well drained and moderately 
well drained, moderately sloping soils that have a loamy 
and clayey subsoil; on uplands 


This map unit consists of moderately sloping soils on 
convex and concave side slopes. These soils formed in 
residuum from sandy and silty shale. 

This map unit makes up about 4 percent of the county. 
It is about 55 percent Sibleyville soils, 20 percent Martin 
soils, and 25 percent soils of minor extent. 

Sibleyville soils are moderately sloping and well drained 
soils on concave and convex side slopes. These soils 
formed in residuum from sandy shales, and they usually 
are lower on the landscape than the Martin soils. The 
surface layer is very dark brown loam. The upper part of 
the subsoil is very dark grayish brown, friable clay loam, 
and the lower part of the subsoil is dark brown, friable 
clay loam. The substratum is strong brown clay loam. 
Depth to weathered sandy shales is usually 30 to 40 
inches. 


Martin soils are moderately sloping and moderately well 
drained soils on upper side slopes. These soils formed in 
residuum from silty shale. The surface layer is black and 
very dark grayish brown silty clay loam. The upper part of 
the subsoil is very dark grayish brown and dark grayish 
brown, very firm silty clay, and the lower part of the 
subsoil is grayish brown, very firm silty clay with many 
motiles. 

The soils of minor extent are Oska, Vinland, and Wood- 
son soils. The moderately deep Oska soils formed in re- 
siduum from limestone and are on side slopes. The shal- 
low Vinland soils formed in residuum from sandy and silty 
shales and are on steeper areas of the landscape. The 
deep Woodson soils formed in silty and clayey sediment 
and are on broad flat ridgetops. 

Most of this unit is cultivated. The steeper areas are 
used mainly for pasture and wildlife. Corn, grain sorghum, 
soybeans, and wheat are the main crops. The main con- 
cerns of management for the soils in this unit are control- 
ling erosion and maintaining soil fertility and tilth. The 
main limitations for urban development are depth to bed- 
rock, soil permeability, and high shrink-swell potential. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back: of this publication represent the kinds of soil in the 
survey area. They are described in this section. The de- 
scriptions together with the soil maps can -be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and devel- 
oping soil resources; and in enhancing, protecting, and 
preserving the environment. More information for each 
map unit, or soil, is given in the section “Use and man- 
agement of the soils.” 

Preceding the name of each map unit is the symbol that 
identifies the soil on the detailed soil maps. Each soil 
description includes general facts about the soil and a 
brief description of the soil profile. In each description, the 
principal hazards and limitations are indicated, and the 
management concerns and practices needed are dis- 
cussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or soils 
for which the unit is named. Most of the delineations 
shown on the detailed soil map are phases of soil series. 

Soils that have a profile that is almost alike make up a 
soil series. Except for allowable differences in texture of 
the surface layer or of the underlying substratum, all the 
soils of a series have major horizons that are similar in 
composition, thickness, and arrangement in the profile. A 
soil series commonly is named for a town or geographic 
feature near the place where a soil of that series was first 
observed and mapped. The Eudora series, for example, 
was named for the town of Eudora in Douglas County. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 


sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a soi/ 
phase commonly indicates a feature that affects use or 
management. For example, Eudora silt loam is one of 
several phases within the Eudora series. 

Some map units are made up of two or more dominant 
kinds of soil. Such map units are called soil complexes. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area 
includes some of each of the two or more dominant soils, 
and the pattern and proportion are somewhat similar in all 
areas. Sogn-Vinland complex is an example. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map unit. 
Some of these soils have properties that differ substantial- 
ly from those of the dominant soil or soils and thus could 
significantly affect use and management of the map unit. 
These soils are described in the description of each map 
unit. Some of the more unusual or strongly contrasting 
soils that are included are identified by a special symbol 
on the soil map: 

Most mapped areas include places that have little or no 
soi! material and support little or no vegetation. Such 
places are called miscellaneous areas; they are delineat- 
ed on the soil map and given descriptive names. Pits, 
quarries is an example. Some of these areas are too 
small to be delineated and are identified by a special 
symbol on the soil map. 

The acreage and proportionate extent of each map unit 
are given in table 4, and additional information on proper- 
ties, limitations, capabilities, and potentials for many soil 
uses is given for each kind of soil in other tables in this 
survey. (See “Summary of tables.”) Many of the terms 
used in describing soils are defined in the Glossary. 

Ca—Chase silt loam. This soil is deep, nearly level, 
and somewhat poorly drained or moderately well drained. 
It formed in alluvial sediment on low stream terraces 
along the major streams. It is subject to occasional flood- 
ing. Individual areas of this unit range from 5 to 200 acres 
in size. 

Typically, the surface layer is very dark brown silt loam, 
about 10 inches thick. The subsoil is about 32 inches 
thick. The upper part of the subsoil is black and very dark 
gray, very firm silty clay. The substratum, to a depth of 
about 60 inches, is very dark gray silty clay loam. In 
places there is a light colored subsurface horizon, and in 
some areas the subsoil is less clayey. 

Included with this soil in mapping and making up 5 to 
10 percent of the map unit are small areas of very poorly 
drained Wabash soils. They are in nearly level or slightly 
depressional areas where clayey sediment has been de- 
posited by backwater. 

Permeability and runoff are slow. Available water capac- 
ity, organic matter content, and natural fertility are high. 
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The shrink-swell potential is high. This soil is medium acid 
in the surface layer and in the subsoil. 

Most areas of this soil are cultivated. The soil has good 
potential for hay, tame and native grasses, and trees. It 
has good potential for openiand and woodland wildlife 
habitat and poor potential for most engineering uses. 

This soil is well suited to all crops commonly grown in 
the county. Corn, grain sorghum, soybeans, and wheat are 
the main crops. Management practices that include mini- 
mum tillage, proper management of crop residue, and 
adequate commercial fertilizers will maintain organic 
matter content, fertility, and soil tilth. This soil is subject to 
occasional flooding, but providing protection from flooding 
is generally not feasible. 

Flooding, high shrink-swell potential, and low strength 
are severe limitations for dwellings on this soil. Construct- 
ing dikes and levees reduces the hazard of flooding. 
Using properly designed and reinforced foundations, in- 
stalling foundation drains, and backfilling with sand or 
gravel reduce structural damage caused by low strength 
and high shrink-swell potential. 

Low. strength and high shrink-swell potential are severe 
limitations for local roads and streets on this soil. This can 
be reduced by strengthening or replacing the base materi- 
al. 

The slow percolation rate is a severe limitation for 
septic tank absorption fields on this soil. Using a sewage 
lagoon or increasing the size of the absorption fields helps 
improve the function of the septic system. This soil has 
slight limitations for sewage lagoons. Occasional flooding 
and the clayey cover material are severe limitations for 
landfills on this soil. Capability subclass Ilw. 

Ea—Eudora silt loam. This soil is deep, nearly level, 
and well drained. It formed in loamy alluvium on high 
bottom lands. Flooding is rare. Individual areas of this unit 
range from 10 to 200 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 13 inches thick. The substratum, to a 
depth of about 60 inches, is dark grayish brown and 
grayish brown, friable coarse silt loam and very friable 
very fine sandy loam. In some areas there is loamy or 
sandy overwash material covering this soil. 

Included with this soil in mapping are small areas of the 
somewhat poorly drained Kimo soils in lower depressional 
areas where fine textured sediment has been deposited 
by backwater. Kimo soils make up about 10 percent of the 
unit. 

Permeability is moderate, and runoff is slow. Available 
water capacity, natural fertility, and organic matter content 
are high. The shrink-swell potential is low. This soil is 
neutral in the surface layer, and mildly alkaline in the 
substratum. 

Most areas of this soil are cultivated. The soil has good 
potential for hay, tame grasses, and trees. It has good 
potential for truck garden crops (fig. 6). It also has good 
potential for openland and woodland wildlife habitat. 
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This soil is well suited to all crops commonly grown in 
the county. Corn, grain sorghum, soybeans, and smail 
grains are the main crops. Management practices that 
include minimum tillage, proper management of crop resi- 
due, and adequate amounts of commercial fertilizers can 
improve soil tilth and reduce soil blowing. 

Flooding is a severe limitation for dwellings on this soil. 
Constructing dikes and levees reduces the hazard of 
flooding. Frost action is a severe limitation for local roads 
and streets. This can be reduced by strengthening -or 
replacing the base material. 

Rare flooding is a moderate limitation for septic tank 
absorption fields. Seepage is a moderate limitation for 
sewage lagoons. This can be reduced by sealing the 
sides and bottom of the lagoon with more clayey soil 
material. Rare flooding is also a moderate limitation for 
landfills. Constructing dikes and levees reduces the 
hazard of flooding. Capability class |. 

Eb—Eudora soils, overwash. These soils are deep, 
nearly level, and well drained. The soils are covered with 
overwash of lighter colored fine sand or very fine sand 10 
to 20 inches thick. They formed in loamy alluvium on 
bottom lands. Flooding is rare. Individual areas range from 
15 to 750 acres in size. 

Typically, the Eudora soil has a layer of very dark gray- 
ish brown silt loam about 13 inches thick below the over- 
wash. The substratum is about 47 inches thick. The upper 
part of the substratum is dark grayish brown, very friable 
very fine sandy loam. The middle part is dark grayish 
brown, friable coarse silt loam. The lower part is grayish 
brown, loose very fine sandy loam. 

Most areas have been plowed to a depth of 18 to 24 
inches. The surface layer is a mixture of silt loam, very 
fine sandy loam, fine sandy loam, and loamy very fine 
sand. In some places the soils are sandy throughout. 

Included with these soils in mapping are small areas of 
somewhat poorly drained Kimo soils in depressions and 
low areas. They make up 10 to 15 percent of the map 
unit. 

Permeability is moderate, and surface runoff is slow. 
Available water capacity, organic matter content, and nat- 
ural fertility are high. The shrink-swell potential is low. 
These soils are neutral in the surface layer and mildly 
alkaline in the substratum. 

Most areas of these soils are cultivated. These soils are 
especially well suited to vegetable crops that can be irri- 
gated. They have good potential for hay, tame grasses, 
and trees. 

These soils are suited to all crops commonly grown in 
the county. Corn, grain sorghum, soybeans, and small 
grains are the main crops. Soil blowing is a hazard be- 
cause the overwash layer is sandy. This hazard can be 
controlled by management practices that include minimum 
tillage and stubble mulching. 

Flooding is a severe limitation for dwellings on these 
soils. Constructing dikes and levees reduces the hazard of 
flooding. Frost action is a severe limitation for local roads 


and streets. This can be reduced by strengthening or 
replacing the base material. Rare flooding is a moderate 
limitation for septic tank absorption fields on these soils. 
Seepage is a moderate limitation for sewage lagoons. 
This can be reduced by sealing the sides and bottom of 
the lagoon with more clayey soil material. Rare flooding is 
a moderate limitation for landfills. Constructing dikes and 
levees reduces the hazard of flooding. Capability class |. 

Ec—Eudora-Kimo complex. These soils are nearly 
level to undulating and are on flood plains. Flooding is 
rare. Individual areas are 10 to 200 acres in size. This 
complex is about 60 to 80 percent Eudora soil and 20 to 
30 percent Kimo soil. The Eudora soil is on higher parts of 
the landscape and the Kimo soil is in depressions. These 
soils are so intricately mixed and are in such narrow 
bands that it was not practical to map them separately. 

Typically, the Eudora soil has a surface layer of very 
dark grayish brown silt loam about 13 inches thick. The 
substratum, to a depth of about 60 inches, is dark grayish 
brown and grayish brown, friable coarse silt loam and very 
friable very fine sandy loam. In some places the soils are 
sandy throughout. 

Typically, the Kimo soil has a surface layer of very dark 
gray silty clay loam and silty clay about 20 inches thick. 
The next layer is very dark grayish brown, firm silty clay 
loam and is underlain by dark grayish brown silt loam at a 
depth of 24 inches. In some places the upper part of the 
soil is less clayey than is typical. 

Permeability is moderate in the Eudora soil and slow in 
the Kimo soil. Runoff is slow. Available water capacity, 
organic matter content, and natural fertility are high. The 
Eudora soil has low shrink-swell potential, but the Kimo 
soil has high shrink-swell potential. The Eudora soil is 
neutral in the surface layer and mildly alkaline in the 
substratum. The Kimo soil is mildly alkaline in the surface 
layer and moderately alkaline in the substratum. 

Most areas of these soils are cultivated. They have 

good potential for hay, tame grasses, and trees. They are 
especially well suited to vegetable crops that can be irri- 
gated. They have good potential for openland wildlife 
habitat. 
_ These soils are suited to all crops commonly grown in 
the county. Corn, grain sorghum, soybeans, and small 
grains are the main crops. Soil blowing is a slight hazard 
on the Eudora soil, and ponding is a slight hazard on the 
Kimo soil. Soil blowing can be controlled by management 
practices that include minimum tillage and stubble mulch- 
ing. 

Flooding is a severe limitation for dwellings on these 
soils. The Kimo soil has high shrink-swell potential. Con- 
structing dikes and levees reduces the hazard of flooding. 
Using properly designed and reinforced foundations, in- 
Stalling foundation drains, and backfilling with sand or 
gravel reduce the structural darnage caused by high 
shrink-swell potential. 

Frost action of the Eudora soil and low strength and 
high shrink-swell potential of the Kimo soil are severe 
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limitations for local roads and streets. These limitations 
can be reduced by strengthening or replacing the base 
material. 

The Eudora soil has rare flooding which is a moderate 
limitation for septic tank absorption fields. The Kimo soil 
has slow percolation rate and seasonal wetness. These 
are severe limitations for septic tank absorption fields. 
Using a sewage lagoon or increasing the size of the ab- 
sorption field by installing perimeter drains helps improve 
the function of a septic system. 

Seepage is a slight limitation for sewage lagoons on the 
Kimo soil and:a moderate limitation for sewage lagoons 
on the Eudora soil. This can be reduced by sealing the 
sides and bottom of the lagoon with clayey soil material. 

Flooding is a moderate limitation for landfills on the 
Eudora soil, and seasonal wetness is a severe limitation 
for landfills on the Kimo soil. Constructing dikes and 
levees reduces the hazard of flooding. Capability subclass 
llw. 

Ed—Eudora-Kimo complex, overwash. These soils 
are nearly level to undulating and are on lower parts of 
flood plains. Flooding is rare. Individual areas are 50 to 
200 acres in size. About 70 percent of this complex is 
Eudora soil, and 20 percent is Kimo soil. These soils are 
covered with 10 to 20 inches of lighter colored fine sand 
or very fine sand. Most areas have been deep plowed to 
a depth of 18 to 24 inches. The Eudora soil is on higher 
parts of the landscape and the Kimo soil is in depres- 
sions. These soils are in.such narrow bands that it was 
not practical to map them separately. 

The Eudora soil has a layer of dark grayish brown silt 
loam about 13 inches: thick below the overwash. The 
substratum, to a depth of 60 inches, is dark grayish brown 
and grayish brown coarse silt loam and very friable very 
fine sandy loam. In some places the soil is sandy through- 
out. 

The Kimo soil has a layer -of very dark gray silty clay 
loam or silty clay about 20 inches thick below the over- 
wash. The next layer is very dark grayish brown, firm silty 
clay loam. The substratum is dark grayish brown silt loam. 

Permeability is moderate in the Eudora soil and slow in 
the Kimo soil. Runoff is.slow. Available water capacity, 
Organic matter content, and natural fertility are high. The 
Eudora soil has low shrink-swell potential, but the Kimo 
soil has high shrink-swell potential. The Eudora soil is 
neutral in the surface layer and mildly alkaline in the 
substratum. The Kimo soil is mildly. alkaline in the surface 
layer and moderately alkaline in the substratum. 

Most areas of these. soils are cultivated. They have 
good potential for hay, tame grasses, and trees. They are 
especially well suited to vegetable crops that can be irri- 
gated. 

These soils are suited to all crops commonly grown in 
the county. Corn, grain sorghum, soybeans, and small 
grains are the main crops. Wetness or ponding on the 
depressional Kimo soil following excessive rainfall (fig. 7) 
and soil blowing on the Eudora soil are moderate hazards. 
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Stripcropping is recommended for areas where soil blow- 
ing is a problem. Surface drainage systems and land lev- 
eling corrects most wetness problems. 

Rare flooding is a severe limitation for dwellings on 
these soils. The Kimo soil also has high shrink-swell po- 
tential. Constructing dikes and levees reduces the hazard 
of flooding. Using properly designed and reinforced foun- 
dations, installing foundation drains, and backfilling with 
sand or gravel reduce the structural damage caused by 
high shrink-swell potential. 

Frost action of the Eudora soil and low strength and 
high shrink-swell potential of the Kimo soil are severe 
limitations for local roads and streets. This can be re- 
duced by strengthening or replacing the base material. 

Rare flooding is a moderate limitation for septic tank 
absorption fields on the Eudora soil. Slow percolation rate 
and seasonal wetness are severe limitations for septic 
tank absorption fields on the Kimo soil. Use of a sewage 
lagoon or increasing the size of the absorption field by’ 
installing perimeter drains helps improve the function of 
the septic system. 

Seepage is a slight limitation for sewage lagoons on the 
Kimo soil and a moderate limitation for sewage lagoons 
on the Eudora soil. These limitations can be reduced by 
sealing the sides and bottom of the lagoon with clayey 
soil material. 

Flooding is a moderate limitation for landfills on the 
Eudora soil, and seasonal wetness is a severe limitation 
for landfills on the Kimo soil. Constructing dikes and 
levees reduces the hazard of flooding. Capability subclass 
ilw. 

Ga—-Grundy silt loam, 1 to 3 percent slopes. This 
soil is deep, gently sloping, and somewhat poorly drained. 
It is on narrow ridgetops, and it formed in loess. Individual 
areas range from 20 to 500 acres in size. 

Typically, the surface layer is black silt loam and silty 
clay loam about 15 inches thick. The subsoil is about 29 
inches thick. The upper part of the subsoil is very dark 
gray, very firm silty clay; the middle part is dark grayish 
brown, very firm silty clay loam; and the lower part is 
grayish brown, firm silty clay loam. .The substratum is 
grayish brown silty clay loam. There are some small areas 
of soil that formed in glacial till. In some piaces depth to 
the clayey subsoil is less than typical, and in other areas 
the subsoil is less clayey. 

Permeability is slow, and runoff is slow or medium. 
Available water capacity, organic matter content, and nat- 
ural fertility are high. The shrink-swell potential is high. 
This soil is neutral in the surface layer and slightly acid in 
the subsoil. 

Most areas of this soil are cultivated. The soil has good 
potential for hay, tame grasses, and trees. It has fair 
potential for most engineering uses and for openland wild- 
life habitat. In places this soil becomes waterlogged during 
periods of above average rainfall. 

This soil is well suited to all crops commonly grown in 
the county. Corn, grain sorghum, soybeans, and wheat are 
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the main crops. Erosion is not a serious hazard, and it can 
be controlled by contour farming, minimum tillage, stubble 
mulching, or by a combination of these. 

High shrink-swell potential and low strength are severe 
limitations for dwellings on this soil. Using properly de- 
signed and reinforced foundations, installing foundation 
drains, and backfilling with sand or gravel reduce structur- 
al damage caused by low stength and high shrink-swell 
potential. 

Low strength and high shrink-swell potential are severe 
limitations for local roads and streets on this soil. This can 
be lessened by strengthening or replacing the base mate- 
rial. 

Slow percolation rate and seasonal wetness are severe 
limitations for septic tank absorption fields. Use of a 
sewage lagoon or increasing the size of the absorption 
field and installing perimeter drains help improve the func- 
tion of the septic system. Slope is a moderate limitation 
for sewage lagoons. By placing lagoons in less sloping 
areas this can be reduced. Seasonal wetness and clayey 
cover material are moderate limitations for landfills. Capa- 
bility subclass Ile. 

Ka—Kennebec silt loam. This soil is deep, nearly 
level, and moderately well drained. It is on bottom lands, 
and it formed in loamy alluvium along the major streams 
of the county. It is subject to occasional flooding. Individ- 
ual areas range from 10 to 200 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam, about 36 inches thick. The next layer is very 
dark gray, friable silt loam about 12 inches thick. The 
substratum is very dark gray silt loam. In some places 
there is a more clayey subsoil than is typical. 

Included with this soil in mapping are small. areas of 
very poorly drained Wabash soils. They are more clayey 
throughout and are in nearly level to depressional areas 
adjacent to uplands. These inclusions make up about 5 
percent of the unit. 

Permeability is moderate, and runoff is slow. Available 
water capacity, organic matter content, and natural fertility 
are high. The shrink-swell potential is moderate. This soil 
is neutral in the surface layer and slightly acid in the 
substratum. 

Most areas of this soil are cultivated. The soil has good 
potential for hay, tame grasses, and trees. It has good 
potential for openiand and woodland wildlife habitat. 

This soil is well suited to all crops grown in the county. 
Corn, grain sorghum, soybeans, and wheat are the main 
crops. Flooding is common, but in most years flooding is 
not of such a long duration as to seriously damage crops. 
Providing protection from flooding is generally not feasi- 
ble. Management practices that include minimum tillage 
and adequate commercial fertilizers improve organic 
matter content and soil tilth. 

Flooding is a severe limitation for dwellings on this soil. 
Constructing dikes and levees reduces the hazard of 
flooding. Frost action and low strength are severe limita- 
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tions on this soil for local roads and streets. This can be 
reduced by strengthening or replacing the base material. 

Occasional flooding and seasonal wetness are severe 
limitations for septic tank absorption fields. Installing pe- 
rimeter drains helps improve the function of the septic 
system. Flooding is a severe limitation for sewage lagoons 
and landfills. Constructing dikes and levees reduces the 
hazard of flooding. Capability subclass I|w. 

Kb—Kennebec silt loam, channeled. This soil is 
nearly level and moderately well drained. It is on narrow 
flood plains that contain meandering stream channels and 
is subject to frequent flooding. This unit ranges from 150 
to 400 feet wide. Individual areas range from 5 to 100 
acres in size. 

The surface layer is variable in color and texture as a 
result of recent deposits of silt loam or silty clay loam. 
Typically, it is very dark grayish. brown silt loam about 36 
inches thick. The next layer is very dark gray, friable silt 
loam about 12 inches thick. The substratum is very dark 
gray silt loam to a depth of 60 inches. 

Included with this soil in mapping and making up 5 to 
10 percent of the unit are small areas of Martin soils. 
They are on adjacent lower side slopes. 

Permeability is moderate, and runoff is slow. Available 
water capacity, organic matter content, and natural fertility 
are high. The shrink-swell potential is moderate. This soil 
is neutral in the surface layer and slightly acid in the 
substratum. 

Nearly all of this unit is used for pasture, woodland, or 
wildlife habitat. Only small areas are cultivated because of 
their inaccessibility and frequency of flooding. 

Frequent flooding is a severe limitation for dwellings, 
local roads and streets, septic tank absorption fields, 
sewage lagoons, and landfills on this soil. Other areas 
that flood less frequently can be used. Constructing dikes 
and levees reduces the hazard of flooding. Capability sub- 
class Vlw. 

Kc—Kimo silty clay loam. This soil is deep, nearly 
level, and somewhat poorly drained. It formed in alluvium 
consisting of clayey sediment underlain by coarse silty 
sediment. It is on slightly concave slopes of old meander 
scars. Flooding is rare. Individual areas of this unit range 
from 20 to 160 acres in size. 

Typically, the surface layer is very dark gray silty clay 
loam over silty clay about 20 inches thick. The next layer 
is very dark grayish brown, firm silty clay loam about 4 
inches thick. The substratum is dark grayish brown silt 
loam (fig. 8). 

Included with this soil in mapping are small areas of the 
well drained Eudora soils and very poorly drained Wabash 
soils. The Eudora soils are slightly higher on the land- 
scape than the Kimo soils and are less clayey in the 
upper part. Wabash soils are clayey throughout and usual- 
ly are on the major tributaries of upland drains. These 
inclusions make up about 15 percent of the unit. 

Permeability and runoff are slow. Available water capac- 
ity, organic matter content, and natural fertility are high. 
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The shrink-swell potential is high. This soil is mildly alka- 
line in the surface layer and moderately alkaline: in the 
substratum. A high water table exists at a depth greater 
than 2 feet. 

Most areas of this soil are cultivated. The soil has good 
potential for water tolerant grasses and trees. 

This soil is suited to all crops grown in the county. Corn, 
grain sorghum, soybeans, and wheat are the main crops. 
Weiness is the main problem caused by ponding or rare 
flooding. Management practices that include minimum til- 
lage, proper crop residue management, and adequate 
commercial fertilizers will improve organic matter content 
and soil tilth. 

Rare flooding and high shrink-swell potential are severe 
limitations for dwellings on this soil. Constructing dikes 
and levees reduces the hazard of flooding. Using properly 
designed and reinforced foundations, installing foundation 
drains, and backfilling with sand or gravel reduce the 
structural damage caused by high shrink-swell potential. 
Low strength and high shrink-swell potential are severe 
limitations for local roads and streets. This can be re- 
duced by strengthening or replacing the base material. 

Slow percolation rate and seasonal wetness are severe 
limitations for septic tank absorption fields. Use of a 
sewage lagoon or increasing the size of the absorption 
field by installing perimeter drains helps improve the func- 
tion of the septic system. This soil has slight limitations for 
sewage lagoons. Seasonal wetness is a severe limitation 
for landfills. Capability subclass Iiw. 

La—Ladoga silt loam, 3 to 8 percent slopes. This soil 
is deep, moderately sloping, and moderately well drained. 
It is on narrow ridgetops and convex side slopes. It 
formed in loess. Individual areas of this map unit range 
from 20 to 200 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
dark brown silt loam about 5 inches thick. The subsoil, to 
a depth of 60 inches, is dark yellowish brown, firm silty 
clay foam. In some places the surface layer is darker 
colored than is typical. 

Included with this soil in mapping are small areas of 
Martin soils. They are darker colored and more clayey 
throughout than Ladoga soils. Martin soils are on lower 
side slopes and lower on the landscape than Ladoga 
soils, and they make up about 10 percent of the unit. 

Permeability is moderately slow, and runoff is medium. 
Available water capacity is high, organic matter content is 
moderate, and natural fertility is medium. The shrink-swell 
potential is moderate. This soil is slightly acid in the sur- 
face layer and medium acid in the subsoil. 

Most areas of this soil are cultivated. The soil has good 
potential for tame grasses and woodland. It has good 
potential for woodland wildlife habitat. 

This soil is well suited to most crops commonly grown 
in the county. The principal crops are wheat and grain 
sorghum and only a limited amount of corn and soybeans. 
Water erosion is a serious hazard, but it can be controlled 
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by terraces, contour farming, minimum tillage, stubble 
mulching, or a combination of these practices. These 
same management practices will improve organic matter 
content and soil tilth. 

Moderate shrink-swell potential is a moderate limitation 
for dwellings on this soil. Using properly designed and 
reinforced foundations, installing foundation drains, and 
backfilling with sand or gravel reduce structural damage 
caused by moderate shrink-swell potential. Frost action 
and low strength are severe limitations for local roads and 
streets. These limitations can be reduced by strengthening 
or replacing the base material. 

Moderately slow percolation rate is a severe limitation 
for septic tank absorption fields. Use of a sewage lagoon 
or increasing the size of the absorption field helps im- 
prove the function of the septic system. Slope is a moder- 
ate limitation for sewage lagoons. Lagoons need to be 
placed in less sloping areas. Clayey cover material is a 
moderate limitation for landfills. Capability subclass Ille. 

Lb—Ladoga silt loam, 8 to 15 percent slopes. This 
soil is deep, strongly sloping, and moderately well drained. 
It is on strongly dissected uplands and formed in loess. 
Individual areas of this unit range from 10 to 150 acres in 
size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
dark brown silt loam about 5 inches thick. The subsoil is 
dark yellowish brown, firm silty clay loam. In some places 
the surface layer is darker colored than is typical. 

Included with this soil in mapping are small areas of 
Martin soils and Vinland soils. The Martin soils formed in 
material that weathered from shale, and they are on lower 
side slopes. Vinland soils are shallow, somewhat exces- 
sively drained, and formed in residuum from interbedded 
sandstone and shale. These inclusions make up about 15 
percent of this map unit. 

Permeability is moderately slow, and runoff is rapid. 
Available water capacity is high, organic matter content is 
moderate, and natural fertility is medium. The shrink-swell 
potential is moderate. This soil is slightly acid in thé sur- 
face layer and medium acid in the subsoil. 

Much of the acreage is cleared. This soil has 60d 
potential for tame grasses, which respond well to fertilizer 
and can be kept vigorous if they are under good grazing 
management. It has limited potential for small grain if it is 
farmed on the contour and if residue is managed for 
erosion control. It has slight limitations for woodland de- 
velopment and fair to good potential for woodland wildlife 
habitat. Woodland stand reduction and selective cutting 
are needed. 

Moderate shrink-swell potential is a moderate limitation 
for dwellings on this soil. Using properly designed and 
reinforced foundations, installing foundation drains, and 
backfilling with sand or gravel reduce structural damage 
caused by moderate shrink-swell potential. Frost action 
and low strength are severe limitations for local roads and 
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streets. These limitations can be reduced by strengthening 
or replacing the base material. 

Moderately slow percolation rate is a severe limitation 
for septic tank absorption fields. Use of a sewage lagoon 
or increasing the size of the absorption field helps im- 
prove the function of the septic system. Slope is a severe 
limitation for sewage lagoons. Lagoons need to be placed 
in less sloping areas. Clayey cover material is a moderate 
limitation for landfills. Capability subclass IVe. 

Ma—Martin silty clay loam, 2 to 5 percent slopes. 
This soil is deep, moderately sloping, and moderately well 
drained. It is on convex upper side slopes and convex 
lower side slopes. This soil formed in residuum from 
shales. In most areas the soil in this map unit is below 
limestone outcrops. Individual areas of this unit range 
from 10 to 300 acres in size. 

Typically, the surface layer is black and very dark gray- 
ish brown silty clay loam, about 15 inches thick. The 
subsoil to a depth of 60 inches is very dark grayish brown, 
dark grayish brown, and grayish brown, very firm silty clay 
(fig. 9). In some places the change to a dense clayey 
subsoil is more abrupt than is typical. 

Included with this soil in mapping are small areas of 
well drained Oska soils and somewhat excessively 
drained Vinland soils. Oska soils are underlain by limes- 
tone at a depth of 20 to 40 inches. Vinland soils are 
shallow and usually are on steeper slopes. These inclu- 
sions make up about 10 percent of the unit. 

Permeability is slow, and runoff is medium. Available 
water capacity, organic matter content, and natural fertility 
are high. The shrink-swell potential is high. This soil is 
mildly alkaline to slightly acid in the surface layer and 
slightly acid in the subsoil. 

Most areas of this soil are cultivated. The soil has good 
potential for hay and tame pasture. It has good potential 
for openland wildlife habitat. 

This soil is well suited to all crops commonly grown in 
the county. Corn, grain sorghum, soybeans, and wheat are 
the main crops. Erosion is a serious hazard, but it can be 
controlled by the use of terraces, contour farming, mini- 
mum tillage, stubble mulching, or a combination of these 
practices. These management practices also will improve 
organic matter content and soil tilth. 

High shrink-swell potential is a severe limitation for 
dwellings on this soil. Using properly designed and rein- 
forced foundations, installing foundation drains, and back- 
filling with sand or gravel reduce structural damage 
caused by high shrink-swell potential. Low strength and 
high shrink-swell potential are severe limitations for local 
roads and streets. These limitations can be reduced by 
strengthening or replacing the base material. 

Slow percolation rate is a severe limitation for septic 
tank absorption fields. Use of a sewage lagoon or increas- 
ing the size of the absorption field helps improve the 
function of the septic system. Slope is a moderate limita- 
tion for sewage lagoons. Lagoons need to be placed in 
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less sloping areas. Clayey cover material is a severe limi- 
tation for landfills. Capability subclass IIle. 

Mb—Martin-Vinland silty clay loams, 7 to 15 percent 
slopes. This soil is strongly sloping and is on convex and 
concave slopes below limestone outcrops. Individual 
areas are mostly elongated and narrow, ranging from 200 
to 1,000 feet wide, and they are between 10 and 600 
acres in size. About 35 to 45 percent of this unit is the 
Martin soil, and about 30 to 40 percent is the Vinland soil. 
The Vinland soil is in the steeper areas below the rock 
outcrops, and the Martin soil is on the lower side slopes. 
These soils are in such narrow areas that it was not 
practical to map them separately. 

Typically, the Martin soil has a surface layer of black 
and very dark grayish brown silty clay loam about 15 
inches thick. The subsoil to a depth of 60 inches is very 
dark grayish brown, dark grayish brown, and grayish 
brown, very firm silty clay. 

Typically, the Vinland soil has a surface layer of very 
dark grayish brown silty clay loam about 4 inches thick. 
The subsoil is very dark grayish brown, firm silty clay loam 
about 7 inches thick. The substratum is olive brown silty 
clay loam. Depth to weathered interbedded sandy and 
silty shales is about 18 inches. In some places the depth 
to shales is 20 to 40 inches. 

Included with these soils in mapping and making up 
about 10 percent of the unit are small areas of Sogn soils 
and rock outcrops. Rock outcrops are in narrow areas 
near the center of this mapping unit or at higher eleva- 
tions than the Martin and Vinland soils. Sogn soils are 
immediately above the rock outcrops. 

Permeability is slow in the Martin soil and moderate in 
the Vinland soil. Available water capacity is high for the 
Martin soil and low for the Vinland soil. Organic matter 
content is high for the Martin soil and moderate for the 
Vinland soil. Natural fertility is high for the Martin soil and 
medium for the Vinland soil: The shrink-swell potential is 
high for the Martin soil and moderate for the Vinland soil. 
The Martin soil is mildly alkaline in the surface layer and 
slightly acid in the subsoil. The Vinland soil is slightly acid 
in the surface layer and medium acid in the subsoil. 

Most of the acreage of this map unit is used for pas- 
ture. It is best suited to tame pasture, which responds well 
to fertilizer and can be kept vigorous if it is under good 
grazing management. Only small acreages are cultivated 
because of the severe hazard of erosion. It has good to 
fair potential for openland wildlife habitat. 

High shrink-swell potential is a severe limitation for 
dwellings on the Martin soil. Depth to bedrock is a moder- 
ate limitation for dwellings on the Vinland soil. Using prop- 
erly designed and reinforced foundations, installing foun- 
dation drains, and backfilling with sand or gravel reduce 
structural damage caused by high shrink-swell potential. 

Low strength and high shrink-swell potential on the 
Martin soil are severe limitations for local roads and 
streets. Depth to bedrock is a moderate limitation on the 
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Vinland soil. Low strength can be reduced by strengthen- 
ing or replacing the base material. 

Slow percolation rate of the Martin soil and depth to 
bedrock of the Vinland soil are severe limitations for 
septic tank absorption fields. Slope and depth to bedrock 
are severe limitations for sewage lagoons on these soils. 
Using deep soils in less sloping areas for sewage lagoons 
reduces the severity of these limitations. Clayey cover 
material is a severe limitation for landfills on the Martin 
soil. The Vinland soil is shallow to bedrock. Capability 
subclass Vle. 

Mc—Morrill loam, 3 to 8 percent slopes. This soil is 
deep, moderately sloping, and well drained. It is on upper 
side slopes and formed in moderately coarse textured 
glacial till. Individual areas of this map unit range from 10 
to 200 acres in size. 

Typically, the surface layer is very dark brown loam 
about 9 inches thick. The subsoil is about 30 inches thick. 
The upper part of the subsoil is very dark grayish brown, 
friable loam, and the lower part is dark brown and brown, 
firm clay loam. The substratum is brown clay loam. In 
some places the soil is more clayey throughout than is 
typical. 

Included with this soil in mapping are small areas of the 
somewhat poorly drained Grundy soil and the moderately 
well drained Ladoga soil. These soils are on ridgetops, 
and they formed in loess. The Ladoga soil has a subsur- 
face layer. These inclusions make up about 15 to 20 
percent of the unit. 

Permeability is moderately slow, and runoff is medium. 
Available water capacity, organic matter content, and nat- 
ural fertility are high. The shrink-swell potential is moder- 
ate. This soil is neutral in the surface layer and slightly 
acid or medium acid in the subsoil. 

Most of the acreage is cultivated. This soil is better 
suited to grain sorghum, soybeans, and small grain than 
to other crops. It is also suited to alfalfa, tame pasture, 
and woodland. Erosion is a serious hazard, but it can be 
controlled by the use of terraces, contour farming, mini- 
mum tillage, stubble mulching, or a combination of these 
practices. 

Moderate shrink-swell potential and low strength are 
moderate limitations for dwellings on this soil. Using prop- 
erly designed and reinforced foundations, installing foun- 
dation drains, and backfilling with sand or gravel reduce 
the structural damage caused by low strength and moder- 
ate shrink-swell potential. 

Moderate shrink-swell potential and low strength are 
moderate limitations for local roads and streets. These 
limitations can be reduced by strengthening or replacing 
the base material. 

Moderately slow percolation rate is a severe limitation 
for septic tank absorption fields. Use of a sewage lagoon 
or increasing the size of the absorption fields helps im- 
prove the function of the septic system. Slope is a moder- 
ate limitation for sewage lagoons. Lagoons need to be 
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placed in less sloping areas. Clayey cover material is a 
moderate limitation for landfills. Capabilty subclass lle. 

Oa—Orthents. This map unit is made up of areas 
where soil material has been excavated and used as fill 
material for roads. Individual areas range from 10 to 100 
acres in size. They are on uplands and bottom lands. 
Most areas are excavated to a depth of more than 4 feet, 
and in many places the excavations have been made to 
the depth of limestone or shale bedrock. 

In areas of Orthents on bottom lands, the upper part of 
the soil profile has been removed during excavation and 
the less fertile underlying material is exposed. Some of 
these areas are farmed, but low fertility, frequent flooding, 
and ponding are hazardous to crops. Orthents are not 
placed in a capability grouping. 

Ob—Oska silty clay loam, 3 to 6 percent slopes. 
This soil is moderately deep, moderately sloping, and well 
drained. It is on convex ridgetops and upper side slopes. 
It formed in residuum from limestone or interbedded |i- 
mestone and shales. This soil usually is above limestone 
or limestone outcrops. Individual areas range from 10 to 
300 acres in size. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 8 inches thick. The subsoil is dark 
brown, firm silty clay loam and dark reddish brown and 
dark brown, very firm silty clay. Depth to limestone is 
about 32 inches. In some places depth to limestone is 
more than 40 inches. : 

Included with this soil in mapping are small areas of 
Sogn and Vinland soils. Sogn soils are shallow over limes- 
tone, and Vinland soils are shallow over shale. These 
soils are somewhat excessively drained and are on steep- 
er slopes below the Oska soil. These inclusions make up 
about 10 to 15 percent of the unit. 

Permeability is slow, and runoff is medium. Available 
water capacity is low. Organic matter content and natural 
fertility are high. The shrink-swell potential is high. This 
soil is medium acid in the surface layer and neutral in the 
subsoil. 

Most of the acreage is cultivated. This soil is .better 
suited to wheat and grain sorghum. It is well suited to 
tame grass and hay. It has good potential for openiand 
wildlife habitat. Erosion is a serious hazard, but it can be 
controlled by the use of terraces, contour farming, mini- 
mum tillage, or a combination of these. Adequate com- 
mercial fertilizer, along with these practices, maintains soil 
tilth and organic matter content. 

High shrink-swell potential is a severe limitation for 
dwellings on this soil. Placing foundations on bedrock and 
using properly designed and reinforced foundations, in- 
Stalling foundation drains, and backfilling with sand or 
gravel reduce structural damage caused by this limitation. 
High shrink-swell potential is also a severe limitation for 
local roads and streets. This can be reduced by strength- 
ening or replacing the base material. 

Slow percolation rate and depth to bedrock are severe 
limitations for septic tank absorption fields. Using a 
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sewage lagoon or connecting to a public or commercial 
sewer helps reduce the severity of these limitations. 
Depth to bedrock is a severe limitation for sewage la- 
goons. Onsite investigation may be needed to determine 
the location of deeper soils that are suitable for sewage 
lagoons. Depth to bedrock is also a severe limitation for 
landfills. Capability subclass Ille. 

Oc—Oska-Martin silty clay foams, 4 to 8 percent 
slopes. These soils are deep and moderately deep, moder- 
ately sloping, and moderately well drained and well drained. 
It is above limestone outcrops. Individual areas of this map 
unit range from 40 to 500 acres in size, and contain 40 to 60 
percent Oska soil and 25 to 35 percent Martin soil. These 
soils formed in material weathered from interbedded lime- 
stone. and shales. These soils are in narrow areas, and it 
was not practical to map them separately. 

Typically, the Oska soil has a surface layer of very dark 
grayish brown silty clay loam about 8 inches thick. The 
subsoil is about 24 inches thick. The upper part of the 
subsoil is dark brown, firm silty clay loam, and the lower 
part is dark reddish brown and dark brown, very firm silty 
clay. Limestone is at a depth of 32 inches. 

Typically, the Martin soil has a surface layer of black 
and very dark grayish brown silty clay loam about 15 
inches thick. The subsoil to a depth of 60 inches is very 
dark grayish brown, dark grayish brown, and grayish 
brown, very firm silty clay. 

Included with these soils in mapping and making up 5 to 
15 percent of the unit are small areas of Sharpsburg, 
Sibleyville, Sogn, and Vinland soils. Sharpsburg soils 
formed from loess, have browner colors than the Martin 
soil and become less clayey with depth. These soils are 
higher on the landscape than the Martin soil and are on 
the upper side slopes or ridgetops. Sibleyville soils are 
moderately deep over weathered sandstone, are lower on 
the landscape than Oska and Martin soil, and are on 
convex side slopes. Sogn soils are shallow over limes- 
tone. Vinland soils are shallow over shale. They are on 
steeper slopes adjacent to the drainageways. 

Permeability is slow in the Oska and Martin soils. Avail- 
able water capacity is high for the Martin soil and low for 
the Oska soil. Runoff is medium for these soils, and or- 
ganic matter content and natural fertility are high. 

Most areas of these soils were cultivated, but many are 
now used for brome hay or pasture. They have good 
potential for openland wildlife habitat and poor potential 
for most engineering uses. 

If cultivated, these soils are better suited to small grain 
crops or grain sorghum than to other crops. Management 
practices that include minimum tillage, proper manage- 
ment of crop residue, and adequate commercial fertilizers 
maintain organic matter content, fertility, and soil tilth. Ter- 
races and contour farming can be used to control runoff. 

The soils in this unit are better suited to some type of 
permanent grass cover. Management practices should in- 
clude proper stocking rates, uniform grazing distribution, 
timely deferment of grazing, and a planned grazing system 
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to help keep the range and soil in good condition. Poten- 
tial pond reservoir sites are plentiful, but they should be 
located in areas of deeper soils. 

High shrink-swell potential is a severe limitation for 
dwellings on these soils. Using properly designed and 
reinforced foundations, installing foundation drains, and 
backfilling with sand or gravel reduce structural damage 
caused by high shrink-swell potential. Low strength and 
high shrink-swell potential are severe limitations for local 
roads and streets. These limitations can be reduced by 
strengthening or replacing the base material. 

Slow percolation rate and depth to bedrock of the Oska 
soil are severe limitations for septic tank absorption fields 
on these soils: Using a sewage lagoon or connecting to a 
public or commercial sewer helps reduce the severity of 
these limitations. Depth to rock is a severe limitation for 
sewage lagoons on the Oska soil, and slope is a moder- 
ate limitation for sewage lagoons on the Martin soil. 
Sewage lagoons may be constructed in less sloping areas 
of the Martin soil, and deeper areas of the Oska soil 
should be used. Clayey cover materia! of the Martin soil 
and moderate depth to bedrock of the Oska soil are 
severe limitations for landfills on these soils. Capability 
subclass IVe. 

Pa—Pawnee clay loam, 3 to 6 percent slopes. This 
soil is deep, moderately sloping, and moderately well 
drained. It is on plane and convex upper side slopes and 
formed in moderately fine textured glacial till. Individual 
areas of this map unit range from 15 to 400 acres in size. 

Typically, the surface layer is black clay loam about 8 
inches thick. The subsoil is about 41 inches thick. The 
upper part of the subsoil is very dark grayish brown, firm 
clay loam; the middle part is black and dark grayish 
brown, very firm clay; and the lower part is dark grayish 
brown, very firm clay loam. The substratum is dark grayish 
brown and dark brown clay loam. In some places the soils 
are less clayey throughout than is typical. 

Included with this soil in mapping are small areas of 
Grundy and Woodson soils. Grundy soils formed in loess, 
do not have glacial sands and gravels, and are on adja- 
cent ridgetops. Woodson soils do not have glacial sands 
and gravels and are on broad flat ridgetops. These inclu- 
sions make up about 15 to 20 percent of the map unit. 

Permeability is slow, and runoff is medium. Available 
water capacity, organic matter content, and natural fertility 
are high. The shrink-swell potential is high. This soil is 
slightly acid in the surface layer and mildly alkaline or 
neutral in the subsoil. 

Most of the acreage is cultivated. This soil is better 
suited to wheat, grain sorghum, and soybeans than to 
other crops. It is well suited to tame pasture and hay. It 
has fair potential for openiand and rangeland wildlife habi- 
tat. Erosion can be controlled by the use of contour farm- 
ing, minimum tillage, stubble mulching, or by a combina- 
tion of these. Management is essential to maintaining fer- 
tility and tilth. 
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High shrink-swell potential is a severe limitation for 
dwellings on this soil. Using properly designed and rein- 
forced foundations, installing foundation drains, and back- 
filling with sand or gravel-reduce structural damage 
caused by high shrink-swell potential. High shrink-swell 
potential is also a severe limitation for local roads and 
streets. This can be reduced by strengthening or replacing 
the base material. 

Slow percolation rate is a severe limitation for septic 
tank absorption fields. Use of a sewage lagoon or increas- 
ing the size of the absorption field improves the function 
of the septic system. Slope is a moderate limitation for 
sewage lagoons. The lagoon should be constructed in 
less sloping areas. Clayey cover material is a severe limi- 
tation for landfills. Capability subclass Ille. 

Pc—Polo silt loam, 2 to 5 percent slopes. This soil is 
deep, moderately sloping, and well drained. It is on upper 
side slopes and formed in loess over residuum from limes- 
tone. Individual areas range from 15 to 1,200 acres in 
size. 

Typically, the surface layer is very dark brown silt loam 
about 13 inches thick. The subsoil is very dark grayish 
brown, dark brown, and dark reddish brown, firm silty clay 
loam. In some places depth to limestone is less than 40 
inches. Also in some places the soils are more clayey 
throughout than is typical. Some areas do not have the 
redder colors that are characteristic of the lower part of 
the subsoil. * 

Permeability is moderate, and runoff is medium. Avail- 
able water capacity, organic matter content, and natural 
fertility are high. The shrink-swell potential is high. This 
soil is slightly acid in the surface layer and medium acid in 
the subsoil. 

Most areas of this soil are cultivated. It has good poten- 
tial for hay and tame grasses. It has good potential for 
openiand wildlife habitat. It has fair potential for most 
engineering uses. 

This soil is well suited to all crops commonly grown in 
the county. Corn, grain sorghum, soybeans, and wheat are 
the main crops. Management practices that include mini- 
mum tillage, proper use of crop residue, and adequate 
commercial fertilizers help maintain organic matter con- 
tent, fertility, and soil tilth. 

High shrink-swell: potential is a severe limitation for 
dwellings on this soil. Using properly designed and rein- 
forced foundations, installing foundation drains, and-back- 
filing with sand or gravel reduce structural damage 
caused by high shrink-swell potential. 

Low strength and high shrink-swell potential are severe 
limitations for local roads and streets. These limitations 
can be reduced by strengthening.or replacing the base 
material. This soil has slight limitations for septic tank 
absorption fields. Slope and seepage are moderate limita- 
tions for sewage lagoons. These limitations can be re- 
duced by sealing the sides and bottom of the lagoon with 
more clayey soil material. Clayey cover material is a mod- 
erate limitation for landfills. Capability subclass Ille. 
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Qa—Pits, quarries. This map unit consists of areas 
where limestone has been removed to be used as building 
stone or as crushed limestone for concrete aggregate, 
roadstone, and agricultural lime. Individual areas range 
from 5 to 150 acres in size. 

About half of these quarries are active today. Most of 
these areas consist of piles or mounds of reworked over- 
burden material and limestone or shale basins. These 
basins usually have areas of water pockets with a few 
trees and weeds. Depth of these quarries ranges to about 
100 feet. 

Most areas of this unit are not suited for any kind of 
good vegetative cover because of the absence of topsoil. 
This unit has severe limitations for most uses. The aban- 
doned quarries could possibly be used for parks, hiking 
trails, or camping areas. Some areas of this unit can be 
used for wildlife habitat. Pits, quarries are not placed in a 
capability grouping. 

Ra—Reading silt loam. This soil is deep, nearly level, 
and weil drained. It is on high bottom lands along -the 
major streams in the county. This soil formed in moderate- 
ly fine textured alluvium. Flooding is rare. Individual areas 
range from 10 to 160 acres in size. 

Typically, the surface layer is very dark gray silt loam 
and silty clay loam about 15 inches thick. The subsoil is 
very dark grayish brown and dark brown, firm silty clay 
loam about 26 inches thick. The substratum is dark yel- 
lowish brown silty clay. In some places there is a light 
colored subsurface horizon. Also in some places the soil 
is less clayey throughout. 

Included with this soil in mapping are small areas of 
somewhat poorly drained and moderately well drained 
Chase soils and very poorly drained Wabash soils. Chase 
soils have a more clayey subsoil than the Reading soil 
and are on low stream terraces. Wabash soils are more 
clayey throughout than the Reading soil and are in nearly 
level to depressional areas adjacent to the uplands. 
These inclusions make up about 15 percent of the unit. 

Permeability is moderately slow, and runoff is slow. 
Available water capacity, organic matter content, and nat- 
ural fertility are high. The shrink-swell potential is moder- 
ate. This soil is neutral in the surface layer and in the 
subsoil. 

Most areas of this soil are cultivated. The soil has good 
potential for hay, tame grasses, and trees. [t has good 
potential for openland and woodland wildlife habitat. It has 
fair potential for most engineering uses. 

This soil is well suited to all crops commonly grown in 
the county. Corn, grain sorghum, soybeans, and wheat are 
the main crops. Management practices that include mini- 
mum tillage and adequate commercial fertilizers help 
maintain organic matter content, fertility, and soil tilth. 

Rare flooding is a severe limitation for dwellings on this 
soil. Constructing dikes and levees reduces the hazard of 
flooding. Low strength and frost action are severe limita- 
tions for local roads and streets. These limitations can be 
reduced by strengthening or replacing the base material. 
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Moderately slow percolation rate is a moderate limita- 
tion for septic tank absorption fields. Increasing the size of 
the absorption field helps improve the function of the 
septic system. Seepage is a moderate limitation for 
sewage lagoons. This can be reduced by sealing the 
sides and bottom of the lagoon with more clayey soil 
material. Rare flooding is a moderate limitation for land- 
fills. Constructing dikes and levees reduces the hazard of 
flooding. Capability class |. 

Sa—Sharpsburg silt loam, 3 to 8 percent slopes. 
This soil is deep, moderately sloping, and moderately well 
drained. It.is on upper side slopes and narrow ridgetops 
and formed in loess. Individual areas range from 10 to 
400 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam and silty clay loam about 13 inches thick. The 
subsoil is dark brown, firm silty clay loam. In some places 
the subsoil is more clayey. Also in some places the sur- 
face layer is thinner and lighter colored. 

Included with this soil in mapping and making up 10 to 
15 percent of the unit are small areas of moderately well 
drained Martin soils and well drained Oska soils. Martin 
soils are on side slopes and are lower on the landscape 
than the Sharpsburg soil. Oska soils are browner than the 
soil in this unit and are underlain by limestone at a depth 
of 20 to 40 inches. 

Permeability is moderately slow, and runoff is medium. 
Available water capacity, organic matter content, and nat- 
ural fertility are high. The shrink-swell potential is high. 
This soil is neutral to slightly acid in the surface layer and 
slightly acid to medium acid in the subsoil. 

Most areas of this soil are cultivated. The soil has good 
potential for opentand and woodland wildlife habitat. It has 
fair potential for most engineering uses. 

This soil is well suited to all crops commonly grown in 
‘the county. Corn, grain sorghum, soybeans, and wheat are 
the main crops. Erosion is a hazard, but it can be con- 
trolled by contour farming, minimum tillage, stubble mulch- 
ing, or a combination of these. Adequate commercial fer- 
tilizers along with these practices help maintain natural 
fertility and soil tilth. 

High shrink-swell potential is a severe limitation for 
dwellings on this soil. Using properly designed and rein- 
forced foundations, installing foundation drains, and back- 
filling with sand or gravel reduce structural damage 
caused by high shrink-swell potential. Low strength and 
high shrink-swell potential are severe limitations for local 
roads and streets. These limitations can be reduced by 
strengthening or replacing the base material. 

Moderately slow percolation rate is a severe limitation 
for septic tank absorption fields. Increasing the size of the 
absorption field helps improve the function of the septic 
system. Slope is a moderate limitation for sewage la- 
goons. Lagoons should be placed in less sloping areas. 
Clayey cover material is a moderate limitation for landfills. 
Capability subclass Itle. 
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Sb—Sharpsburg-Urban land complex, 3 to 8 percent 
slopes. This map unit is made up of areas of Urban land 
and deep, moderately sloping, and moderately well 
drained soils on upper side slopes and narrow ridgetops. 
Individual areas of this unit range from 15 to 2,500 acres 
in size and contain from 40 to 50 percent Sharpsburg soil 
and from 30 to 40 percent Urban land. The Sharpsburg 
soil and the Urban land areas are so intricately mixed’ or 
so small in size, that it was not practical to map them 
separately. 

Typically, the Sharpsburg soil has a surface layer of 
very dark grayish brown silt loam and silty clay loam about 
13 inches thick. The subsoil is dark brown, firm silty clay 
loam. In some places the soil has been altered. Some of 
the low areas have been filled or leveled during construc- 
tion, and other small areas have been cut. 

The Urban land part of the unit is covered with streets, 
buildings, parking lots, and other structures that obscure 
or alter the soils to the extent that the original soil is no 
longer identifiable. 

Included with this complex in mapping are small areas 
of Grundy, Oska, and Sogn soils. The somewhat poorly 
drained Grundy soils have more clay in the subsoil and 
are on higher ridgetop positions in the landscape than the 
Sharpsburg soil. The well drained Oska soils are moder- 
ately deep over limestone and are lower on the landscape 
than the Sharpsburg soil. The somewhat excessively 
drained Sogn soils are shallow over limestone and are 
also lower on the landscape than the Sharpsburg soil. 

Many areas of this map unit are drained by sewer sys- 
tems and concrete lined drainage ditches. Permeability of 
the Sharpsburg soil is moderately slow, and runoff is 
medium or rapid. Available water capacity, organic matter 
content, and natural fertility are high for the Sharpsburg 
soil. The shrink-swell potential is also high. This soil is 
neutral to slightly acid in the surface layer and slightly acid 
to medium acid in the subsoil. 

The Sharpsburg soil is used for parks, open space, 
building sites, lawns, and gardens. It has good potential 
for lawns, vegetable and flower gardens, trees, and 
shrubs. It has poor potential for most engineering uses. 
Soil erosion is a major problem in this map unit, especially 
during periods of construction when these soils are dis- 
turbed and left bare for a considerable period of time. 
Management practices that include planting quick-growing 
vegetative ground cover or installing sediment basins help 
control erosion and keep the sediment from leaving the 
site. 

High shrink-swell potential is a severe limitation for 
dwellings on Sharpsburg soil. Using properly designed and 
reinforced foundations, installing foundation drains, and 
backfilling with sand or gravel reduce structural damage 
caused by high shrink-swell potential. Low strength and 
high shrink-swell potential are severe limitations for local 
roads and streets. These limitations can be reduced by 
strengthening or replacing the base material. 
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Moderately slow percolation rate is a severe limitation 
for septic tank absorption fields. Increasing the size of the 
absorption field helps improve the function of the septic 
system. Slope is a moderate limitation for sewage la- 
goons. Lagoons should be placed in less sloping areas. 
Clayey cover material is a moderate limitation for landfills. 
Not placed in a capability grouping. 

Sc—Sibleyville loam, 3 to 7 percent slopes. This soil 
is moderately deep, moderately sloping, and well drained. 
It is on convex side slopes and formed in residuum from 
sandstone and shales. Individual areas range from 5 to 
120 acres in size. 

Typically, the surface layer is very dark brown loam, 
about 8 inches thick. The subsoil is about 14 inches thick. 
The upper part of the subsoil is very dark grayish brown, 
friable clay loam, and the lower part is dark brown, friable 
clay loam. The substratum is strong brown clay loam. 
Depth to weathered sandstone is about 29 inches. In 
some places the depth to sandstone is more than 40 
inches, and in other places the depth to sandstone and 
shale is less than 20 inches. 

Included with this soil in mapping are small areas of 
Martin and Woodson soils. The moderately well drained 
Martin soils are deep, clayey, and are on lower side 
slopes than the Sibleyville soil. The somewhat poorly 
drained Woodson soils are deep, clayey, and are on adja- 
cent ridgetops. These inclusions make up about 15 per- 
cent of the unit. 

Permeability is moderate, and runoff is medium. Avail- 
able water capacity and organic matter content are mod- 
erate. Natural fertility is medium. The shrink-swell potential 
is low. This soil is slightly acid in the surface layer and 
slightly acid to medium acid in the subsoil. 

About half of the acreage of this soil is in grass and half 
is cultivated. It has good potential for hay and tame 
grasses. It has good potential for openiand and rangeland 
wildlife habitat. It has fair potential for most engineering 
uses. 

This soil is well suited to most crops commonly grown 
in the county. Grain sorghum and small grains are the 
main crops. Erosion is a serious hazard, but it can be 
controlled by contour farming, minimum tillage, stubble 
mulching, or by a combination of these. Fertility and or- 
ganic matter content can be increased by applying farm 
manure and growing green manure crops. About half of 
this area is used for pasture or hay. Good grazing man- 
agement is needed to keep tame and native pasture vi- 
gorous. Tame pasture responds well to fertilizer and lime. 

Depth to bedrock and low strength are moderate limita- 
tions for dwellings on this soil. Placing foundations on 
bedrock, using properly designed and reinforced founda- 
tions, and installing foundation drains reduce structural 
damage caused by low strength. Low strength and frost 
action are moderate limitations for local roads and streets. 
These limitations can be reduced by strengthening or re- 
placing the base material. 
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Depth to bedrock is a severe limitation for septic tank 
absorption fields. Using a sewage lagoon or connecting to 
a public or commercial sewer reduces the severity of this 
limitation. Depth to bedrock is also a severe limitation for 
sewage lagoons. Onsite investigation may be needed to 
determine areas of deeper soils where sewage lagoons 
may be constructed. Depth to bedrock is a severe limita- 
tion for landfills. Capability subclass Ille. 

Sd—Sibleyville-Vinland loams, 3 to 7 percent slopes. 
This map unit is made up of moderately deep and -shal- 
low, moderately sloping, and well drained and somewhat 
excessively drained soils on convex side slopes: These 
soils formed in residuum from sandstone and shales. Indi- 
vidual areas range from 5 to 100 acres in size and contain 
about 40 to 50 percent Sibleyville soils and 30 to 40 
percent Vinland soils. These soils are so intricately mixed 
and are in such narrow areas that it was not practical to 
map them separately. 

Typically, the Sibleyville soil has a surface layer of very 
dark brown loam about 8 inches thick. The subsoil is 
about 14 inches thick. The upper part of the subsoil is 
very dark grayish brown, friable clay loam, and the lower 
part is dark brown, friable clay loam. The substratum is 
strong brown clay loam. Depth to weathered sandstone is 
about 29 inches. 

Typically, the Vinland soil has a surface layer of very 
dark grayish brown loam about 4 inches thick. The subsoil 
is very dark grayish brown, firm silty clay loam about 7 
inches thick. The substratum is olive brown silty clay loam. 
Depth to weathered interbedded sandy and silty shales is 
about 18 inches. 

Included with these soils in mapping and making up 10 
to 15 percent of the unit are small areas of Martin. and 
Sogn soils. The moderately well drained Martin soils con- 
tain more clay, are deeper, and are on lower, less sloping 
side slopes or foot slopes than the soils of this map unit. 
The somewhat excessively drained Sogn soils are shallow 
to limestone and are on breaks and upper side slopes. 

Permeability is moderate for both the Sibleyville soil and 
the Vinland soil. Runoff is medium. Available water capac- 
ity is moderate for the Sibleyville soil and low for the 
Vinland soil. Organic matter content is moderate, and nat- 
ural fertility is medium for these soils. The shrink-swell 
potential is low for the Sibleyville soil and moderate for 
the Vinland soil. Both soils are slightly acid in the surface 
layer and medium acid in the subsoil. 

Most of the acreage. of this unit is used for pasture. It is 
better suited to tame pasture, which responds well to 
fertilizer and can be kept vigorous under good grazing 
management. 

The soils in this map unit have good potential! for open- 
land and rangeland wildlife habitat. They have fair to poor 


‘potential for most engineering uses. Only small acreages 


are Cultivated because of shallow soils and the severe 
erosion hazard. Grain sorghum and small grains are the 
most common crops. Minimum tillage and proper manage- 
ment of residue are needed to help control erosion. 
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Depth to bedrock and low strength are moderate limita- 
tions for dwellings on these soils. Placing foundations on 
bedrock, using properly designed and reinforced founda- 
tions, and installing foundation drains reduce structural 
damage caused by low strength. Low strength and frost 
action of the Sibleyville soil and shallow depth to bedrock 
of the Vinland soil are moderate limitations for local roads 
and streets. The low strength and frost action can be 
offset by strengthening or replacing the base material. 

Depth to bedrock is a severe limitation for septic tank 
absorption fields and sewage lagoons. Using other soils or 
connecting to a public or commercial sewer helps reduce 
the severity of this limitation. Depth to bedrock is a severe 
limitation for landfills. Capability subclass |Ve. 

Se—Sogn-Vinland complex, 5 to 20 percent slopes. 
This map unit is made up of shallow, moderately sloping 
to moderately steep, and somewhat excessively drained 
soils on breaks or upper side slopes. These soils formed 
in residuum from limestone and shales (fig. 10). Individual 
areas range from 5 to 200 acres in size and contain about 
40 to 50 percent Sogn soil and 25 to 30 percent Vinland 
soil. These soils are in such small or narrow areas that it 
was not practical to map them separately. 

Typically, the Sogn soil has a surface layer of very dark 
brown silt loam and silty clay loam about 9 inches thick. 
Depth to limestone is about 9 inches (fig. 11). 

Typically, the Vinland soil has a surface layer of very 
dark grayish brown silty clay loam about 4 inches thick. 
The subsoil is very dark grayish brown, firm silty clay loam 
about 7 inches thick. The substratum is olive brown silty 
clay loam. Depth to weathered interbedded sandy and 
silty shales is about 18 inches. 

Included with these soils in mapping and making up 15 
to 25 percent of the unit are small areas of Martin and 
Oska soils and rock outcrops. The moderately well 
drained Martin soils contain more clay and are deeper 
than the Sogn or Vinland soils. They are on sloping side 
slopes or foot slopes. The weil drained Oska soils are 
moderately deep over limestone and usually are higher on 
the landscape than the Sogn soils. Rock outcrops are on 
some of the steeper points and breaks. 

Permeability is moderate for the soils in this complex. 
Available water capacity is low for the Vinland soil and 
very low for the Sogn soil. Organic matter content is 
moderate for these soils, and natural fertility is medium. 
The shrink-swell potential is moderate for these soils. The 
Sogn soil is neutral in the surface layer. The Vinland soil 
is slightly acid in the surface layer and medium acid in the 
subsoil. 

Most of the acreage of this complex is used for pasture. 
Vegetation is made up of mid and tall native grasses, 
woody plants, and some tame grasses. The soils in this 
complex are not suited to cultivated crops. The Vinland 
soil has fair potential for woodland wildlife habitat. These 
soils have poor potential for most engineering uses. 

Depth to bedrock is a severe limitation on the Sogn soil 
and a moderate limitation on the Vinland soil for dwellings 
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and local roads and streets. Other soils that are deeper to 
bedrock are better for these uses. 

Depth to bedrock is a severe limitation for septic tank 
absorption fields and sewage lagoons. Use other soils or 
connect to a public or commercial sewer. Connecting to a 
public sewer helps reduce the severity of this limitation. 
Capability subclass Vle. 

Va—Vinland-Rock outcrop complex, 20 to 40 per- 
cent slopes. This map unit is made up of shallow soils 
and rock outcrops on steep uplands along the creeks and 
major streams in the county. Individual areas range from 
10 to 500 acres in size and contain about 50 to 60 
percent Vinland soil and 20 to 30 percent Rock outcrop. 
The Vinland soil is lower on the landscape than the Rock 
outcrop. This complex is in such narrow areas that it was 
not practical to map the components separately (fig. 12). 

Typically, the Vinland soil has a surface layer of very 
dark grayish brown silty clay loam about 4 inches thick. 
The subsoil is very dark grayish brown, firm silty clay loam 
about 7 inches thick. The substratum is olive brown silty 
clay loam. Depth to weathered interbedded sandy and 
silty shales is about 18 inches. _ . 

The Rock outcrop generally is higher on the iandscape 
than the Vinland soil; however, some narrow areas exist 
throughout the complex. The outcrops vary in thickness 
from less than 3 feet to more than 50 feet. 

Included with these soils in mapping and making up 10 
to 25 percent of the unit are small areas of Martin, Oska, 
and Sogn soils. The moderately well drained Martin soils 
contain more clay and are deeper than the Vinland soil. 
They are on sloping lower foot slopes. The well. drained 
Oska soils are moderately deep over limestone and are 
higher on the landscape than the Rock outcrop. The 
somewhat excessively drained Sogn soils are shallow 
over limestone and are directly above the Rock outcrop. 

Permeability is moderate, and runoff is rapid for the 
Vinland soil. Available water capacity is low. Organic 
matter content is moderate, and natural fertility is medium. 
The shrink-swell potential is moderate. The Vinland soil is 
slightly acid in the surface layer and medium acid in the 
subsoil. 

Most of the acreage of this unit is used for pasture, or it 
is kept idle. Vegetation is mostly of the woody type with 
some mid and tall prairie grasses. This complex is not 
suited to cultivation. It has fair potential for woodland 
wildlife habitat, but it has poor potential for most engineer- 
ing uses. 

Slope is a severe limitation for dwellings and local roads 
and streets on the Vinland soil. Depth to bedrock is a 
severe limitation for septic tank absorption fields and 
sewage lagoons. Connecting to a public sewer helps 
reduce the severity of this limitation. Depth to bedrock is 
also a severe limitation for landfills. Capability subclass 
Vile. 

Wa—Wabash silty clay loam. This soil is deep, nearly 
level, and very poorly drained. It is on low stream terraces 
along the major streams in the county and formed in fine- 
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textured alluvium. It is subject to occasional flooding. Indi- 
vidual areas of this unit range from 5 to 200 acres in size. 

Typically, the surface layer is black silty clay loam over 
silty clay, about 25 inches thick. The subsoil is very dark 
gray, very firm silty clay with mottling throughout. In some 
places the soil is less clayey in the surface layer. 

Included with this soil in mapping are small areas of the 
moderately well drained Kennebec soils and the well 
drained Reading soils. These inclusions of Kennebec and 
Reading soils usually are closer to the stream than the 
Wabash soil. They are less clayey throughout and are 
better drained. These inclusions make up about 15 per- 
cent of the unit. 

Permeability and runoff are very slow. Available water 
capacity is moderate, and organic matter content and 
natural fertility are high. The shrink-swell potential is very 
high. This soil is medium acid in the surface layer and 
slightly acid in the subsoil. Stickiness and plasticity during 
wet periods and surface hardness during dry periods 
make cultivation difficult. Ponding on the surface also 
hinders cultivation. Cultivated areas of this soil need to be 
adequately drained by utilizing ditches or by bedding. 

Most areas of this soil are cultivated. It has good poten- 
tial for water-tolerant grasses and trees. It has good po- 
tential for wetland wildlife habitat and poor potential for 
most engineering uses. 

This soil is better suited to grain sorghum and soybeans 
than to other crops and is suited to only a limited amount 
of corn and small grains. Alfalfa will not survive in most 
years because of wetness and flooding. Management 
practices that include providing bedding systems for drain- 
age and installing diversions or terraces on adjacent 
upland areas help control runoff onto this soil. Proper use 
of crop residue and crop rotation will improve soil tilth. 

Flooding, very high shrink-swell potential, and wetness 
are severe limitations for dwellings on this soil. Construct- 
ing dikes and levees reduces the hazard of flooding. 
Using properly designed and reinforced foundations, in- 
stalling foundation drains, and backfilling with sand or 
gravel reduce structural damage caused by very high 
shrink-swell potential. Filling and utilizing ditches to im- 
prove surface drainage helps to reduce the wetness 
hazard. 

Wetness and very high shrink-swell potential are severe 
limitations for local roads and streets. These limitations 
can be reduced by strengthening or replacing the base 
material and providing drainage. 

Slow percolation rate and wetness are severe limita- 
tions for septic tank absorption fields. A sewage lagoon 
can be used. Flooding and wetness are severe limitations 
for sewage lagoons. Constructing dikes or levees reduces 
the hazard of flooding. Wetness and clayey cover material 
are severe limitations for landfills. Capability subclass Illw. 

Wb—Woodson silt loam. This soil is deep, somewhat 
poorly drained, and nearly level or gently sloping. It 
formed in fine-textured sediment. Individual areas of this 
unit range from 5 to 1,500 acres in size. 
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Typically, the surface layer is black silt loam about 10 
inches thick. The subsoil is very dark gray and grayish 
brown very firm silty clay about 38 inches thick. The sub- 
stratum, to a depth of about 60 inches is very dark gray 
silty clay. In some places the substratum is clay loam. 
Also in some areas the depth is greater to the clayey 
subsoil. There are areas of soils that formed in glacial till. 
Where the upper part of the subsoil has been mixed with 
the soil of the surface layer by plowing, the surface layer 
is very dark gray or grayish brown silty clay loam. 

Permeability is very slow, and runoff is slow. Available 
water capacity is moderate, and the shrink-swell potential 
is high. Organic matter content is moderate, and natural 
fertility is medium. This soil is medium acid in the surface 
layer and neutral in the subsoil. 

Most areas of this soil are cultivated. The soil has good 
potential for hay and tame grasses. It has fair potential for 
openland, rangeland, and wetland wildlife habitat. It has 
poor potential for most engineering uses. 

This soil is suited to most crops commonly grown in the 
county. Grain sorghum, soybeans, corn, and wheat are 
the main crops. During most years corn may not yield as 
much as grain sorghum or soybeans because of adverse 
moisture conditions during July and August. Erosion is a 
slight hazard. In the nearly level areas, ponding may ad- 
versely affect crops during periods of excessive rainfall. 
Management practices that include minimum tillage, 
proper management of crop residue, and adequate com- 
mercial fertilizers help maintain organic matter content, 
fertility, and soil tilth. 

High shrink-swell potential and low strength are severe 
limitations for dwellings on this soil. Using properly de- 
signed and reinforced foundations, installing foundation 
drains, and backfilling with sand or gravel reduce the 
structural damage caused by low strength and high shrink- 
swell potential. Low strength and high shrink-swell poten- 
tial are severe limitations for local roads and streets. 
These limitations can be reduced by strengthening or re- 
placing the base material. 

Slow percolation rate and wetness are severe limita- 
tions for setic tank absorption fields. Use of a sewage 
lagoon or increasing the size of the absorption fields and 
installing perimeter drains help improve the function of the 
septic system. This soil has slight limitations for sewage 
lagoons. Wetness and clayey cover material are severe 
limitations for landfills. Capability subclass Ils. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation of 
the most basic resource of the survey area—the soil. It is 
useful in adjusting land use, including urbanization, to the 
limitations and potentials of natural resources and the 
environment. Also, it can help avoid soil-related failures in 
uses of the land. 

While a soil survey is in progress, soil scientists, conser- 
vationists, engineers, and others keep extensive notes 
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about the nature of the soils and about unique aspects of 
behavior of the soils. These notes include data on ero- 
sion, drought damage to specific crops, yield estimates, 
flooding, the functioning of septic tank disposal systems, 
and other factors affecting the productivity, potential, and 
limitations of the soils under various uses and manage- 
ment. In this way, field experience and measured data on 
soil properties and performance are used as a basis for 
predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture and woodland, 
as sites for buildings, highways and other transportation 
systems, sanitary facilities, and parks and other recreation 
facilities, and for wildlife habitat. From the data presented, 
the potential of each soil for specified land uses can be 
determined, soil limitations to these land uses can be 
identified, and costly failures in houses and other struc- 
tures, caused by unfavorable soil properties, can be avoid- 
ed. A site where soil properties are favorable can be 
selected, or practices that will overcome the soil limita- 
tions can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productivity 
of the survey area or other broad planning area and on 
the environment. Productivity and the environment are 
closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with the 
natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. Other 
information indicates the presence of bedrock, wetness, 
or very firm soil horizons that cause difficulty in excava- 
tion. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the: soil. Pavements, 
sidewalks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


Crops and pasture 


The major management concerns in the use of the soils 
for crops and pasture are described in this section. In 
addition, the crops or pasture plants best suited to the 
soil, including some not commonly grown in the survey 
area, are discussed; the system of land capability classifi- 
cation used by the Soil Conservation Service is explained; 
and the estimated yields of the main crops and hay and 
pasture plants are presented for each soil. 

This section provides information about the overall agri- 
cultural potential of the survey area and about the man- 
agement practices that are needed. The information is 
useful to equipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, planners, 
conservationists, and others. For each kind of soil, infor- 
mation about management is presented in the section 
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“Soil maps for detailed planning.” Planners of manage- 
ment systems for individual fields or farms should also 
consider the detailed information given in the description 
of each soil. 

Approximately 195,000 acres of Johnson County was 
used for crops and pasture in 1967, according to the 
Conservation Needs Inventory. The 1974 Kansas Farm 
Facts shows Johnson County had 932 farms. The main 
crops were soybeans, 29,000 acres; corn, 24,000 acres; 
grain sorghum, 13,000 acres; wheat, 9,000 acres; and hay 
and pasture, 16,700 acres. The acreage of soybeans has 
increased over the past ten years, while the acreage of 
corn has declined. Smaller acreages are used for alfalfa, 
oats, and barley. Vegetable and garden crops are grown 
on many tracts in the Kansas River Valley. 

The soils in Johnson County have good potential for 
maintaining production of food and fiber. The main prob- 
lem is the constant loss of farmland to industrial and 
urban expansion. There has been an increase of over 
30,000 acres of urban and built-up land in the county from 
1954 to 1974. 

The Kansas River Valley has excellent potential for in- 
tensive cropping of fruits and vegetables. Food production 
could be increased if the latest crop production technol- 
ogy were extended to all cropland in the county. This soil 
survey can greatly facilitate the application of such tech- 
nology. 

Soil erosion is a major problem on about 50 percent of 
the cropland in Johnson County. If slope is more than one 
percent, erosion is a hazard. Polo, Grundy, Oska, Martin, 
and Woodson soils are the principal soils used for crop- 
land in the county. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the sur- 
face layer is lost and as part of the subsoil is incorporated 
into the plow layer. Loss of the surface layer is expecially 
damaging on soils that have a clayey subsoil, including 
the Grundy, Martin, and Woodsen soils. Second, soil ero- 
sion on farmland results in sediment entering streams. 
Control of erosion minimizes the pollution of streams by 
sediment and improves the quality of water for municipal 
use, recreation, and for fish and wildlife. 

In many sloping fields, preparing a good seedbed and 
tilling the soil are difficult on clayey or hardpan spots 
because the original friable surface soil has been eroded 
away. Such spots are common in areas of Woodson soils. 

Erosion control practices include providing protective 
surface cover, reducing runoff, and increasing infiltration. 
A cropping system that keeps vegetative cover on the soil 
for extended periods can hold soil losses at a level that 
does not reduce the productive capacity of the soils. On 
livestock farms, which require pasture and hay, the 
legume and grass forage crops in the cropping system 
reduce erosion on the sloping land, provide nitrogen, and 
improve tilth for the following crop. 

Terraces and contour tillage are practical on most culti- 
vated soils in Johnson County. Leaving crop residue on 
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the surface either by minimum tillage or stubble mulching 
is a way to help increase infiltration and reduce the haz- 
ards of runoff and water erosion (fig. 13). The extra cover 
is essential to help prevent wind erosion during periods of 
crop production. Minimum tillage for sorghum and other 
row crops is becoming more common in the county and is 
effective in reducing erosion on sloping land. It can be 
adapted to most soils in the survey area. 

Terraces and diversions shorten the length of slope and 
reduce runoff and erosion. They are practical on most 
soils that have regular slopes, including practically all soils 
except some moderately deep and shallow soils. 

Contour tillage is a companion practice along with ter- 
races but is rarely used by itself. Contouring is best suited 
to soils with smooth, uniform slopes where terracing is 
applicable. 

Soil blowing is a hazard on the moderately coarse tex- 
tured Eudora soils in the Kansas River Valley. Soil blowing 
damages these soils if they are dry and bare of vegetation 
or surface mulch. Maintaining vegetative cover, surface 
mulch, or rough surfaces through proper tillage minimizes 
soil blowing on these soils. Information concerning the 
design of erosion control practices for each kind of soil is 
contained in the Field Office Technical Guide which is 
available in the local office of the Soil Conservation Ser- 
vice. 

Soil drainage is a management concern on less than 
one percent of the acreage used for crops and pasture in 
the survey area. Soils like the somewhat poorly drained 
Kimo soils and the very poorly drained Wabash soils, 
coupled with slow or very slow permeability, are likely to 
have crop damage some years. 

Soil fertility is medium or high on all of the cultivated 
soils in the county. Additions of ime and fertilizer should 
be based on the results of soil tests for each soil, the 
need of the crop, and the expected level of yields. The 
Cooperative Extension Service can help in determining the 
kinds and amounts of fertilizer and lime to apply. 

Soil tilth is an important factor in the germination of 
seeds and in the infiltration of water into the soil. Soils 
with good tilth are granular and porous. 

A few of.the soils used for crops in the survey area 
have a silt loam or loam surface layer and are lower in 
organic matter content. Generally, the structure of such 
soils is weak, and intense rainfall causes the formation of 
crust on the surface. The crust is hard when the soil is 
dry, and it is nearly impervious to water. Once the crust 
forms, it reduces infiltration and increases runoff. Regular 
additions of crop residue, manure, and other organic ma- 
terial help to improve soil structure and to reduce crust 
formation. Leaving residue on the surface also helps to 
prevent the formation of such a crust. 

Field crops that are suited to the soils and climate of 
the survey area but are not grown to any extent include 
oats, barley, and alfalfa. Sunflowers, potatoes, and similar 
crops can be grown if economic conditions become favor- 
able. 
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Deep soils that have good natural drainage and that 
warm-up early in spring are especially well suited to many 
vegetables and small fruits. In the survey area these are 
Eudora and Sharpsburg soils. 

Most of the well drained soils in the survey area are 
suitable for orchards and nursery plants. Soils that are in 
low positions where frost is frequent and air movement is 
poor are generally poorly suited to early vegetables, small 
fruits, and orchards. 

Latest information and suggestions concerning the 
growth of special crops can be obtained from local offices 
of the Cooperative Extension Service and the Soil Conser- 
vation Service. 


Suitability of the soils for fruits, gardens, and lawns 


Most of the soils of Johnson County are suitable for 
fruits, garden vegetables, truck crops, and lawn grasses. 
Among the fruits commonly grown are apples, peaches, 
bush fruits, and other fruits that include blackberries, 
grapes, and strawberries. Some of the garden vegetables 
and truck crops commonly grown are cantaloupes, pota- 
toes, tomatoes, watermelons, and a variety of common 
vegetables. Among the lawn grasses are the “cool 
season” Kentucky bluegrass, Merion bluegrass, tall fes- 
cues, and the “warm season” Zoysia grass. 

Fruit trees, bush fruits, other kinds of fruits, and garden 
vegetables grow best on soils that are deep, medium 
textured, and well drained. These soils have high natural 
fertility and high available water capacity. These soils re- 
spond well to irrigation (fig. 14). Gardens need topsoil that 
can be tilled easily. The best soils for this use are nearly 
level or gently sloping. Cantaloupes and watermelons are 
better suited to the more sandy Eudora and Sibleyville 
soils. 

Lawns grow best on undisturbed, deep, and medium- 
textured soils that are well drained or moderately well 
drained. These soils have a topsoil that is high in organic 
matter content and easily tilled. A disturbed soil is one 
that has been excavated for footings and basements. This 
soil material contains more clay than an undisturbed soil, 
does not have organic matter, and it is difficult to estab- 
lish a good seedbed on it. This soil material packs easily 
and does not take in water readily. 

For additional information, pamphlets and bulletins are 
available at the County Extension Office or Soil Conserva- 
tion Service office. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management are 
shown in table 5. In any given year, yields may be higher 
or lower than those indicated in the table because of 
variations in rainfall and other climatic factors. Absence of 
an estimated yield indicates that the crop is not suited to 
or not commonly grown on the soil. 

The estimated yields were based mainly on the experi- 
ence and records of farmers, conservationists, and exten- 


JOHNSON COUNTY, KANSAS 


sion agents. Results of field trials and demonstrations and 
available yield data from nearby counties were also con- 
sidered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and pas- 
ture yields were estimated for the most productive varie- 
ties of grasses and legumes suited to the climate and the 
soil. A few farmers may be obtaining average yields higher 
than those shown in table 5. 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage, ero- 
sion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop var- 
ieties; appropriate tillage practices, including time of tillage 
and seedbed preparation and tilling when soil moisture is 
favorable; control of weeds, plant diseases, and harmful 

insects; favorable soil reaction and optimum levels of ni- 
trogen, phosphorus, potassium, and trace elements for 
each crop; effective use of crop residues, barnyard 
manure, and green-manure crops; harvesting crops with 
the smallest possible loss; and timeliness of all fieldwork. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local 
offices of the Soil Conservation Service and the Cooperat- 
ive Extension Service can provide information about the 
management concerns and productivity of the soils for 
these crops. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 
The soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and gener- 
ally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to rice, cranberries, horticul- 
tural crops, or other crops that require special manage- 
ment. Capability classification is not a substitute for inter- 
pretations designed to show suitability and limitations of 
groups of soils for rangeland, for forest trees, or for engi- 
neering purposes. 

In the capability system, ail kinds of soil are grouped at 
three levels: capability class, subclass, and unit. The ca- 
pability class and subclass are defined in the following 
paragraphs. A survey area may not have soils of all 
classes. 
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Capability classes, the broadest groups, are designated 
by Roman numerals | through VIII. The numerals indicate 
progressively greater limitations and narrower choices for 
practical use. The classes are defined as follows: 

Class | soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class lil soils have severe limitations that reduce the 
choice of plants, or that require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, e, w, s, orc, 
to the class numeral, for example, lle. The letter e shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w shows that water in 
or on the soil interferes with plant growth or cultivation (in 
some soils the wetness can be partly corrected by artifi- 
cial drainage); s shows that the soil is limited mainly be- 
cause it is shallow, droughty, or stony; and c, used in only 
some parts of the United States, shows that the chief 
limitation is climate that is too cold or too dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion, though they 
have other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The capability subclass is identified in the description of 
each soil mapping unit in the section “Soil maps for de- 
tailed planning.” 


Woodland management and productivity 


About 12,000 acres of woodland is in Johnson County. 
Most of the wooded areas are in small, irregular tracts 
along the streams. Only a small part of the woodland is 
managed for timber production. Much of the woodland is 
grazed by livestock. Wooded areas also provide food and 
cover for wildlife, and some areas are used for recreation. 
The principal native trees in the county are hackberry, bur 
oak, red oak, white oak, pin oak, sycamore, black wainut, 
pecan, hickory, cottonwood, and elm. Many of these trees 
are cut for saw logs when they reach adequate size. A 
few trees are cut for fuel or firewood. Hedgerows of osa- 
georange are common throughout the county. Several 
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areas are used for growing Christmas trees and nursery 
stock. 

The bottom lands have a high potential for the produc- 
tion of trees that grow to timber size, but most of these 
soils are being used for small grains, row crops, and 
alfalfa. The uplands have low potential for the production 
of saw logs, but trees on the hilly uplands provide protec- 
tion for watersheds. 

Table 6 contains information useful to woodiand owners 
or forest managers planning use of soils for wood crops. 
Map unit symbols for soils suitable for wood crops are 
listed for each soil. 

In table 6 the soils are also rated for a number of 
factors to be considered in management. Slight, moder- 
ate, and severe are used to indicate the degree of major 
soil limitations. 

Ratings of the erosion hazard indicate the risk of loss of 
soil in well managed woodland. The risk is sight if the 
expected soil loss is small, moderate if some measures 
are needed to control erosion during logging and road 
construction, and severe if intensive management or spe- 
cial equipment and methods are needed to prevent exces- 
sive loss of soil. 

Ratings of equipment limitation reflect the characteris- 
tics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management or 
harvesting. A rating of s/ight indicates that use of equip- 
ment is not limited to a particular kind of equipment..or 
time of year; moderate indicates a short seasonal limita- 
tion or a need for some modification in management or 
equipment; severe indicates a seasonal limitation, a need 
for special equipment or management, or a hazard in the 
use of equipment. 

Seedling mortality ratings indicate the degree that the 
soil affects expected mortality of planted tree seedlings. 
Plant competition is not considered in the ratings. Seed- 
lings from good planting stock that are properly planted 
during a period of sufficient rainfall are rated. A rating of 
slight indicates that the expected mortality of the planted 
seedlings is less than 25 percent; moderate, 25 to 50 
percent; and severe, more than 50 percent. 

Considered in the ratings of windthrow hazard are char- 
acteristics of the soil that affect the development of tree 
roots and the ability of the soil to hold trees firmly. A 
rating of sfight indicates that trees in wooded areas are 
not expected to be blown down by commonly occurring 
winds; moderate, that some trees are blown down during 
periods of excessive soil wetness and strong winds; and 
severe, that many trees are blown down during periods of 
excessive soil wetness and moderate or strong winds. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade or grow if 
openings are made in the tree canopy. The invading 
plants compete with native plants or planted seedlings by 
impeding or preventing their growth. A rating of sight 
indicates little or no competition from other plants; moder- 
ate indicates that plant competition is expected to hinder 
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the development of a fully stocked stand of desirable 
trees; severe means that plant competition is expected to 
prevent the establishment of a desirable stand unless the 
site is intensively prepared, weeded, or otherwise man- 
aged for the control of undesirable plants. 

The potential productivity of merchantable or important 
trees on a soil is expressed as a sife index. This index is 
the average height, in feet, that dominant and codominant 
trees of a given species attain in a specified number of 
years. The site. index applies to fully stocked, even-aged, 
unmanaged stands. Important trees are those that wood- 
land managers generally favor in intermediate or improve- 
ment cuttings. They are ‘selected on the basis of growth 
rate, quality, value, and marketability. 

Trees to plant are those that are suitable for commer- 
cial wood production and that are suited to the soils. 


Engineering 


This section provides information about the use of soils 
for building sites, sanitary facilities, construction material, 
and water management. Among those who can benefit 
from this information are engineers, landowners, commu- 
nity planners, town and city managers, land developers, 
builders, contractors, and farmers and ranchers. 

The ratings in the engineering tables are based on test 
data and estimated data in the ‘Soil properties” section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behavior 
of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in this 
section were grain-size distribution, liquid limit, plasticity 
index, soil reaction, depth to bedrock, hardness of bed- 
rock that is within 5 or 6 feet of the surface, soil wetness, 
depth to a seasonal high water table, slope, likelihood of 
flooding, natural soil structure or aggregation, in-place soil 
density, and geologic origin of the soil material. Where 
pertinent, data about kinds of clay minerals, mineralogy of 
the sand and silt fractions, and the kind of absorbed 
cations were also considered. 

On the basis of information assembled about soil- prop- 
erties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in engi- 
neering uses. As appropriate, these values can be applied 
to each major horizon of each soil or to the entire profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, 
commercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
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ticular area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of soils 
and geology; (6) find sources of gravel, sand, clay, ‘and 
topsoil; (7) plan farm drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; (8) relate performance of structures already 
built to the properties of the kinds of soil on which they 
are built so that performance of similar structures on the 
same or a similar soil in other locations can be predicted; 
and (9) predict the trafficability of soils for cross-country 
movement of vehicles and construction equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or general 
designs that will overcome unfavorable soil properties and 
minimize soil-related failures. Limitations to the use of 
these data, however, should be well understood. First, the 
data are generally not presented for soil material below a 
depth of 5 or 6 feet. Also, because of the scale of the 
detailed map in this soil survey, small areas of soils that 
differ from the dominant soil may be included in mapping. 
Thus, these data do not eliminate the need for onsite 
investigations, testing, and analysis by personnel having 
expertise in the specific use contemplated. 

The information is presented mainly in tables. Table 7 
shows, for each kind of soil, the degree and kind of 
limitations for building site development; table 8, for sani- 
tary facilities. Table 10 shows the kind of limitations for 
water management. Table 9 shows the suitability of each 
kind of soil as a source of construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this 
survey, can be used to make additional interpretations 
and to construct interpretive maps for specific uses of 
land. 

Some of the terms used in this soil survey have a 
special meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated in table 7. A s/ight limitation indicates that 
soil properties generally are favorable for. the specified 
use; any limitation is minor and easily overcome. A moder- 
ate limitation indicates that soil properties and site fea- 
tures are unfavorable for the specified use, but the limita- 
tions can be overcome or minimized by special planning 
and design. A severe limitation indicates that one or more 
soil properties or site features are so unfavorable or diffi- 
cult to overcome that a major increase in construction 
effort, special design, or intensive maintenance is re- 
quired. For some soils rated severe, such costly measures 
may not be feasible. 
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Shallow excavations are made for pipelines, sewerlines, 
communications and power transmission lines, base- 
ments, open ditches, and cemeteries. Such digging or 
trenching is influenced by soil wetness caused by a sea- 
sonal high water table; the texture and consistence of 
soils; the tendency of soils to cave in or slough; and the 
presence of very firm, dense soil layers, bedrock, or large 
stones. In addition, excavations are affected by slope of 
the soil and the probability of flooding. Ratings do not 
apply to soil horizons below a depth of 6 feet unless 
otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or 
extremely firm horizons, usually difficult to excavate, is 
indicated. 

Dwellings and small commercial buildings reterred to in 
table 7 are built on undisturbed soil and have foundation 
loads of a dwelling no more than three stories high. Sepa- 
rate ratings are made for smal! commercial buildings with- 
out basements and for dwellings with and without base- 
ments. For such structures, soils should be sufficiently 
stable that cracking or subsidence of the structure from 
settling or shear failure of the foundation does not occur. 
These ratings were determined from estimates of the 
shear strength, compressibility, and shrink-swell potential 
of the soil. Soil texture, plasticity and in-place density, 
potential frost action, soil wetness, and depth to a sea- 
sonal high water table were also considered. Soil wetness 
and depth to a seasonal high water table indicate poten- 
tial difficulty in providing adequate drainage for base- 
ments, lawns, and gardens. Depth to bedrock, slope, and 
large stones in or on the soil are also important consider- 
ations in the choice of sites for these structures and were 
considered in determining the ratings (fig. 15). Susceptibil- 
ity to flooding is a serious hazard. 

Local roads and streets referred to in table 7 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying soil 
material; a base of gravel, crushed rock fragments, or soil 
material stabilized with lime or cement; and a flexible or 
rigid surface, commonly asphalt or concrete. The roads 
are graded with soil material at hand, and most cuts and 
fills are less than 6 feet deep. 

The load supporting capacity and the stability of the soil 
as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capacity 
used in making the ratings. Soil wetness, flooding, slope, 
depth to hard rock or very compact layers, and content of 
large stones affect stability and ease of excavation. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
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soil is important in selecting sites for these facilities and in 
identifying limiting soil properties and site features to be 
considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
officials. Table 8 shows the degree and kind of limitations 
of each soil for such uses and for use of the soil as daily 
cover for landfills. It is important to observe local ordin- 
ances and regulations. 

If the degree of soil limitation is expressed as slight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive main- 
tenance is required. Soil suitability is rated by the terms 
goed, fair, or poor, which, respectively, mean about the 
same as the terms sight, moderate, and severe. 

Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a septic 
tank into the natural soil. Only the soil horizons between 
depths of 18 and 72 inches are evaluated for this use. 
The soil properties and site features considered are those 
that affect the absorption of the effluent and those that 
affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth. to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral seep- 
age and surfacing of the effluent. Also, soil erosion and 
soil slippage are hazards if absorption fields are installed 
on sloping soils. 

In some soils, loose sand and gravel or fractured bed- 
rock is less than 4 feet below the tile lines. In these soils 
the absorption field does not adequately filter the effluent, 
and ground water in the area may be contaminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be installed 
or the size of the absorption field can be increased so 
that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to hold 
sewage while aerobic bacteria decompose the solid and 
liquid wastes. Lagoons have a nearly level floor and cut 
slopes or embankments of compacted soil material. Aero- 
bic lagoons generally are designed to hold sewage within 
a depth of 2 to 5 feet. Nearly impervious soil material for 
the lagoon floor and sides is required to minimize seepage 
and contamination of ground water. Soils that are very 
high in content of organic matter and those that have 
cobbles, stones, or boulders are not suitable. Unless the 
soil has very slow permeability, contamination of ground 
water is a hazard where the seasonal high water table is 
above the level of the lagoon floor. In soils where the 
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water table is seasonally high, seepage of ground water 
into the lagoon can seriously reduce the lagoon’s capacity 
for liquid waste. Slope, depth to bedrock, and susceptibil- 
ity to flooding also affect the suitability of sites for sewage 
lagoons or the cost of construction. Shear strength and 
permeability of compacted soil material affect the perfor- 
mance of embankments. 

Sanitary landfill is a method of disposing of solid waste 
by placing refuse in successive layers either in excavated 
trenches or on the surface of the soil. The waste is 
spread, compacted, and covered daily with a thin layer of 
soil material. Landfill areas are subject to heavy vehicular 
traffic. Risk of polluting ground water and trafficability 
affect the suitability of a soil for this use. The best soils 
have a loamy or silty texture, have moderate to slow 
permeability, are deep to a seasonal water table, and are 
not subject to flooding. Clayey soils are likely to be sticky 
and difficult to spread. Sandy or gravelly soils generally 
have rapid permeability, which might allow noxious liquids 
to contaminate ground water. Soil wetness can be a limi- 
tation, because operating heavy equipment on a wet soil 
is difficult. Seepage into the refuse increases the risk of 
pollution of ground water. 

Ease of excavation affects the suitability of a soil for the 
trench type of landfill, A suitable soil is deep to bedrock 
and free of large stones and boulders. If the seasonal 
water table is high, water will seep into trenches. 

Unless otherwise stated, the limitations in table 8 apply 
only to the soil material within a depth of about 6 feet. If 
the trench is deeper, a limitation of slight or moderate 
may not be valid. Site investigation is needed before a site 
is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey soils 
may be sticky and difficult to spread; sandy soils may be 
subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more organ- 
ic matter, and the best potential for growing plants. Thus, 
for either the area- or trench-type landfill, stockpiling ma- 
terial from the A horizon for use as the surface layer of 
the final cover is desirable. 

Where it is necessary to bring in soil material for daily or 
final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites ‘should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the 
borrow areas. These factors include slope, erodibility, and 
potential for plant growth. , 


Construction materials 


The suitability of each soil as a source of roadfill, sand, 
gravel, and topsoil is indicated in table 9 by ratings of 
good, fair, or poor. The texture, thickness, and organic- 
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matter content of each soil horizon are important factors 
in rating soils for use as construction materials. Each soil 
is evaluated to the depth observed, generally about 6 feet. 

Roadfill is soil material used in embankments for roads. 
Soils are evaluated as a source of roadfill for low embank- 
ments, which generally are less than 6 feet high and less 
exacting in design than high embankments. The ratings 
reflect the ease of excavating and working the material 
and the expected performance of the material where it 
has been compacted and adequately drained. The perfor- 
mance of soil after it is stabilized with lime or cement is 
not considered in the ratings, but information about some 
of the soil properties that influence such performance is 
given in the descriptions of the soil series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in table 
13 provide specific information about the nature of each 
horizon. This information can help determine the suitability 
of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low potential frost action, and few 
cobbles and stones. They are at least moderately well 
drained and have slopes of 15 percent or less. Soils rated 
fair have a plasticity index of less than 15 and have other 
limiting features, such as moderate shrink-swell potential, 
moderately steep slopes, wetness, or many stones. If the 
thickness of suitable material is less than 3 feet, the entire 
soil is rated poor. 

Sand and grave/ are used in great quantities in many 
kinds of construction. The ratings in table 9 provide guid- 
ance as to where to look for probable sources and are 
based on the probability that soils in a given area contain 
sizable quantities of sand or gravel. A soil rated good or 
fair has a layer of suitable material at least 3 feet thick, 
the top of which is within a depth of 6 feet. Coarse 
fragments of soft bedrock material, such as shale and 
siltstone, are not considered to be sand and gravel. Fine- 
grained soils are not suitable sources of sand and gravel. 

The ratings do not take into account depth to the water 
table or other factors that affect excavation of the materi- 
al. Descriptions of grain size, kinds of minerals, reaction, 
and stratification are given in the soil series descriptions 
and in table 13. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil material 
to support plantlife. Also considered is the damage that 
can result at the area from which the topsoil is taken (fig. 
16). 

’ . The ease of excavation is influenced by the thickness 
of suitable material, wetness, slope, and amount of 
stones. The ability of the soil to support plantlife is deter- 
mined by texture, structure, and the amount of soluble 
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salts or toxic substances. Organic matter in the A1 or Ap 
horizon greatly increases the absorption and retention of 
moisture and nutrients. Therefore, the soil material from 
these horizons should be carefully preserved for later use. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of stones 
and cobbles, are low in content of gravel, and have gentle 
slopes. They are low .in soluble salts that can limit or 
prevent plant growth. They are naturally fertile or respond 
well to fertilizer. They are not so wet that excavation is 
difficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter content. 
This horizon is designated as A1 or Ap in the soil series 
descriptions. The absorption and retention of moisture and 
nutrients for plant growth are greatly increased by organic 
matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 10 soil and site features that affect use 
are indicated for each kind of soil. This information is 
significant in planning, installing, and maintaining water- 
control structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low seep- 
age potential, which is determined by permeability and the 
depth to fractured or permeable bedrock or other perme- 
able material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organic 
matter in a soil downgrade the suitability of a soil for use 
in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability; texture; depth to bedrock, hardpan, or other 
layers that affect the rate of water movement; depth to 
the water table; slope; stability of ditchbanks; susceptibility 
to flooding; salinity and alkalinity; and availability of outlets 
for drainage. 

Irrigation is atfected by such features as slope, suscep- 
tibility to flooding, hazards of water erosion and soil blow- 
ing, texture, presence of salts and alkali, depth of root 
zone, rate of water intake at the surface, permeability of 
the soil below the’ surface layer, available water capacity, 
need for drainage, and depth to the water table. 
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Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a slope 
to intercept runoff. They allow water to soak into the soil 
or flow slowly to an outlet. Features that affect suitability 
of a soil for terraces are uniformity:and steepness of 
slope; depth to bedrock, hardpan, or other unfavorable 
material; large stones; permeability; ease of establishing 
vegetation; and resistance to water erosion, soil blowing, 
soil slipping, and piping. 

Grassed waterways are constructed to channel runoff to 
outlets at a nonerosive velocity. Features that affect the 
use of soils for waterways are slope, permeability, erodibi- 
lity, wetness, and suitability for permanent vegetation. 


Recreation 


. The soils of the survey area are rated in table 11 ac- 
cording to limitations that affect their suitability for recrea- 
tion uses. The ratings are based on such restrictive soil 
features as flooding, wetness, slope, and texture of the 
surface layer. Not considered in these ratings, but impor- 
tant in evaluating a site, are location and accessibility of 
the area, size and shape of the area and its scenic qual- 
ity, the ability of the soil to support vegetation, access to 
water, potential water impoundment sites available, and 
either access to public sewerlines or capacity of the soil 
to absorb septic tank effluent. Soils subject to flooding are 
limited, in varying degree, for recreation use by the dura- 
tion and intensity of flooding and the season when flood- 
ing occurs. Onsite assessment of height, duration, intensi- 
ty, and frequency of flooding is essential in planning re- 
creation facilities. 

The degree of the limitation of the soils is expressed as 
slight, moderate, or severe. Slight means that the soil 
properties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that the 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, in- 
tensive maintenance, limited use, or by a combination of 
these measures. 

The information in table 11 can be supplemented by 
information in other parts of this survey. Especially helpful 
are interpretations for septic tank absorption fields, given 
in table 8, and interpretations for dwellings without base- 
ments and for local roads and streets, given in table 7. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facilities 
and utility lines. Camp areas are subject to heavy foot 
traffic and some vehicular traffic. The best soils for this 
use have mild slopes and are not wet or subject to flood- 
ing during the period of use. The surface has few or no 
stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and stones 


SOIL SURVEY 


or boulders can greatly increase the cost of constructing 
camping sites. 

Picnic areas are subject to heavy foot traffic. Most ve- 
hicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have slopes 
or stones or boulders that will increase the cost of shap- 
ing sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to obtain 
a uniform grade, the depth of the soil over bedrock or 
hardpan should be enough to allow necessary grading. 

Paths and trails for walking, horseback riding, bicycling, 
and other uses should require little or no cutting and 
filling. The best soils for this use are those that are not 
wet, are firm after rains, are not dusty when dry, and are 
not subject to flooding more than once during the annual 
period of use. They should have moderate slopes and 
have few or no stones or boulders on the surface. 


Wildlife habitat 


Robert J. Higgins, biologist, Soil Conservation Service, assisted in 
preparing this section. 


Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they 
affect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, and 
water. If any one of these elements is missing, is inad- 
equate, or is inaccessible, wildlife either are scarce or do 
not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, by 
maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In table 12, the soils in the survey area are rated ac- 
cording to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used in 
planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable for 
creating, improving, or- maintaining specific elements of 
wildlife habitat; and determining the intensity of manage- 
ment needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or very 
poor. A rating of good means that the element of wildlife 
habitat or the kind of habitat is easily created, improved, 
or maintained. Few or no limitations affect management, 
and satisfactory results can be expected if the soil is used 
for the designated purpose. A rating of fair means that the 
element of wildlife habitat or kind of habitat can be cre- 
ated, improved, or maintained in most places. Moderately 
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intensive management is required for satisfactory results. 
A rating of poor means that limitations are severe for the 
designated element or kind of wildlife habitat. Habitat can 
be created, improved, or maintained in most places, but 
management is difficult and must be intensive. A rating of 
very poor-means that restrictions for the element of wild- 
life habitat or kind: of wildlife are very severe, and ‘that 
unsatisfactory results can be expected. Wildlife habitat is 
impractical or even impossible to create, improve, or main- 
tain on soils having such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals used 
by wildlife. The major soil properties that affect the growth 
of grain and seed crops are depth of the root zone, 
texture of the surface layer, available water capacity, wet- 
ness, slope, surface stoniness, and flood hazard. Soil tem- 
perature and soil moisture are also considerations. Exam- 
ples of grain and seed crops are corn, sorghum, wheat, 
oats, barley, millet, and soybeans. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife food 
and cover. Major soil properties that affect the growth of 
grasses and legumes are depth of the root zone, texture 
of the surface layer, available water capacity, wetness, 
surface stoniness, flood hazard, and slope. Soil tempera- 
ture and soil moisture are also considerations. Examples 
of grasses and legumes are fescue, bluegrass, timothy, 
orchardgrass, bromegrass, clover, alfalfa, trefoil, and 
crownvetch. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds, that provide 
food and cover for wildlife. Major soil properties that affect 
the growth of these plants are depth of the root zone, 
texture of the surface layer, available water capacity, wet- 
ness, surface stoniness, and flood hazard. Soil tempera- 
ture and soil moisture are also considerations. Examples 
of wild herbaceous plants are bluestem, indiangrass, 
switchgrass, lovegrass, goldenrod, wheatgrass, native le- 
spedeza, partridge pea, clovers, and grama. 

Hardwood trees and the associated woody understory 
provide cover for wildlife and produce nuts or other fruit, 
buds, catkins, twigs, bark, or foliage that wildlife eat. Major 
soil properties that affect growth of hardwood trees and 
shrubs are depth of the root zone, available water capac- 
ity, and wetness. Examples of native plants are oak, syca- 
more, elm, cottonwood, hackberry, hawthorn, persimmon, 
hickory, redbud, black walnut, honey locust, grape, mul- 
berry, and ash. Examples of fruit-producing shrubs that 
are commercially available and suitable for planting on 
soils rated good are Russian-olive, autumn-olive, bush 
honeysuckle and crabapple. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. Soil proper- 
ties that have a major effect on the growth of coniferous 
plants are depth of the root zone, available water capac- 
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ity, and wetness. Examples of coniferous plants are pine, 
spruce, yew, and juniper. 

Shrubs are bushy woody plants that produce fruit, buds, 
twigs, bark, or foliage used by wildlife or that provide 
cover and shade for some species of wildlife. Major soil 
properties that affect the growth of shrubs are depth of 
the root zone, available water capacity, salinity, and mois- 
ture. Examples of shrubs are sumac, buckbrush, blackber- 
ry, plum, and dogwood. 

Wetland plants are annual and perennial wild herba- 
ceous.plants that grow on moist or wet sites, exclusive of 
submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major scil 
properties affecting wetland plants are texture of the sur- 
face layer, wetness, reaction, salinity, slope, and surface 
stoniness. Examples of wetland plants are smartweed, 
barnyardgrass, saltgrass, cordgrass, buttonbush, and indi- 
gobush anorphia and rushes, sedges, and cattails. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability of 
a dependable water supply is important if water areas are 
to be developed. Examples of shallow water areas are 
marshes, waterfowl feeding areas, and ponds. 

The kinds of wildlife habitat are briefly described in the 
following paragraphs. 

Openland habitat consists of cropland, pasture, mead- 
ows, and areas that are overgrown with grasses, herbs, 
shrubs, and vines. These areas produce grain and seed 
crops, grasses and legumes, and wild herbaceous plants. 
The kinds of wildlife attracted to these areas include bob- 
white quail, pheasant, mourning dove, field sparrow, crow, 
cottontail, striped skunk, and marmots. 

Woodland habitat consists of areas of hardwoods or 
conifers, or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Wildlife attracted to 
these areas include wild turkey, cardinals, thrushes, 
vireos, woodpeckers, tree squirrels, gray fox, raccoon, 
opossum, and white-tailed deer. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, redwing blackbirds, kingfish- 
ers, muskrat, mink, and beaver. 

Rangeland habitat consists of areas of wild herbaceous 
plants and shrubs. Wildlife attracted to rangeland include 
mule deer, prairie dogs, jackrabbits, coyotes, badgers, kill- 
deer, meadowlark, and lark bunting. 


Soil properties 


Extensive data about soil properties are summarized on 
the following pages. The two main sources of these data 
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are the many thousands of soil borings made during the 
course of the survey and the laboratory analyses of se- 
lected soil samples from typical profiles. 

In making soil borings during field mapping, soil scien- 
tists can identify several important soil properties. They 
note the seasonal soil moisture condition or the presence 
of free water and its depth. For each horizon in the profile, 
they note the thickness and color of the soil material; the 
texture, or amount of clay, silt, sand, and gravel or other 
coarse fragments; the structure, or the natural pattern of 
cracks and pores in the undisturbed soil; and the consis- 
tence of the soil material in place under the existing soil 
moisture conditions. They record the depth of plant roots, 
determine the pH or reaction of the soil, and identify any 
free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to deter- 
mine all major properties of key soils, especially properties 
that cannot be estimated accurately by field observation. 
Laboratory analyses are not conducted for all soil series 
in the survey area, but laboratory data for many soil series 
not tested are available from nearby survey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of engineer- 
ing properties, the engineering classifications, and the 
physical and chemical properties of each major horizon of 
each soil in the survey area. They also present data about 
pertinent soil and water features and engineering test 
data. 


Engineering properties 


Table 13 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 13 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each horizon 
is indicated. More information about the range in depth 
and about other properties in each horizon is given for 
each soil series in the section ‘Soil series and morphol- 
ogy.” 

Texture is described in table 13 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. ‘‘Loam,” for example, is soil material that is 7 to 
27 percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains gravel or other particles 
coarser than sand, an appropriate modifier is added, for 
example, ‘gravelly loam.” Other texture terms are defined 
in the Glossary. 

The two systems commonly used in classifying soils for 
engineering use are the Unified Soil Classification System 
(Unified) (2) and the system adopted by the American 
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Association of State Highway and Transportation Officials 
(AASHTO) (7). 

The Unified system ciassifies soils according to proper- 
ties that affect their use as construction material. Soils are 
classified according to grain-size distribution of the frac- 
tion less than 3 inches in diameter, plasticity index, liquid 
limit, and organic-matter content. Soils are grouped into 
15 classes—eight classes of coarse-grained soils, ‘identi- 
fied as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, MH, 
CH, and OH; and one class of highly organic soils, identi- 
fied as Pt. Soils on the borderline between two classes 
have a dual classification symbol, for example, CL-ML. 

The AASHTO system classifies soils according to those 
properties that affect their use in highway construction 
and maintenance. In this system a mineral soil is classi- 
fied in one of seven basic groups ranging from A-1 
through A-7 on the basis of grain-size distribution, liquid 
limit, and plasticity index. Soils in group A-1 are coarse 
grained and low in content of fines. At the other extreme, 
in group A-7, are fine-grained soils. Highly organic soils 
are classified in group A-8 on the basis of visual inspec- 
tion. 

When laboratory data are available, the A-1, A-2, and A- 
7 groups are further classified as follows: A-1-a, A-1-b, A- 
2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an additional 
refinement, the desirability of soils as subgrade material 
can be indicated by a group index number. These num- 
bers range from 0 for the best subgrade material to 20 or 
higher for the poorest. The AASHTO classification for 
soils tested in the survey area, with group index numbers 
in parentheses, is given in table 16. The estimated classi- 
fication, without group index numbers, is given in table 13. 
Also in table 13 the percentage, by weight, of rock frag- 
ments more than 3 inches in diameter is estimated for 
each major horizon. These estimates are determined 
mainly by observing volume percentage in the field and 
then converting that, by formula, to weight percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO soil 
Classification systems. They are also used as indicators in 
making general predictions of soil behavior. Ranges in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made during 
the survey. 
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Physical and chemical properties 


Table 14 shows estimated values for several soil char- 
acteristics and features that affect behavior of soils in 
engineering uses. These estimates are given for each 
major horizon, at the depths indicated, in the typical 
pedon of each soil. The estimates are based on field 
observations and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation or 
texture—that influence the downward movement of water 
in the soil. The estimates are for vertical water movement 
when the soil is saturated. Not considered in the esti- 
mates are lateral seepage or such transient soil features 
as plowpans and surface crusts. Permeability of the soil is 
an important factor to be considered in planning and de- 
signing drainage systems, in evaluating the potential of 
soils for septic tank systems and other waste disposal 
systems, and in many other aspects of land use and 
management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important character- 
istics are content of organic matter, soil texture, and soil 
structure. Shallow-rooted plants are not likely to use the 
available water from the deeper soil horizons. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irrigation 
systems. 

Soil reaction is expressed as a range in pH values. The 
range in pH of each major horizon is based on many field 
checks. For many soils, the values have been verified by 
laboratory analyses. Soil reaction is important in selecting 
the crops, ornamental plants, or other plants to be grown; 
in evaluating soil amendments for fertility and stabilization; 
and in evaluating the corrosivity of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also 
influence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless spe- 
cial designs are used. A high shrink-swell potential indi- 
cates that special design and added expense may be 
required if the planned use of the soil will not tolerate 
large volume changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated steel 
or concrete. The rate of corrosion of uncoated steel is 
related to soil moisture, particle-size distribution, total 
acidity, and electrical conductivity of the soil material. The 
rate of corrosion of concrete is based mainly on the sul- 
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fate content, texture, and acidity of the soil. Protective 
measures for steel or more resistant concrete help to 
avoid or minimize damage resulting from the corrosion. 
Uncoated steel intersecting soil boundaries or soil hori- 
zons is more susceptible to corrosion than an installation 
that is entirely within one kind of soil or within one soil 
horizon. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility factor 
(K) is a measure of the susceptibility of the soil to erosion 
by water. Soils having the highest K values are the most 
erodible. K values range from 0.10 to 0.64. To estimate 
annual soil loss per acre, the K value of a soil is modified 
by factors representing plant cover, grade and length of 
slope, management practices, and climate. The soil-loss 
tolerance factor (T) is the maximum rate of soil erosion, 
whether from rainfall or soil blowing, that can occur with- 
out reducing crop production or environmental quality. The 
rate is expressed in tons of soil loss per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the sus- 
ceptibility of soil to blowing and the amount of soil lost as 
a result of blowing. Soils are grouped according to the 
following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are extremely erodible, so vegetation 
is difficult to establish. They are generally not suitable for 
crops. 

2. Loamy sands, loamy fine sands, and foamy very fine 
sands. These soils are very highly erodible, but crops can 
be grown if intensive measures to control soil blowing are 
used. 

3. Sandy loams, coarse sandy loams, fine sandy loams, 
and very fine sandy loams. These soils are highly erodible, 
but crops can be grown if intensive measures to control 
soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible, but crops can be 
grown if intensive measures to control soil blowing are 
used. 

4. Clays, silty clays, clay loams, and silty clay loams that 
are more than 35 percent clay. These soils are moderate- 
ly erodible, but crops can be grown if measures to control 
soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, and 
crops can easily be grown. 
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7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible, and crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 


Soil and water features 


Table 15 contains information helpful in planning land 
uses and engineering projects that are likely to be affect- 
ed by soil and water features. 

Hydrologic soil groups are used to estimate runoff from 
precipitation. Soils not protected by vegetation are placed 
in one of four groups on the basis of the intake of water 
after the soils have been wetted and have received pre- 
cipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist chiefly of 
deep, well drained to excessively drained sands or grav- 
els. These soils have a high rate of water transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils that 
have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when thor- 
oughly wet. These consist chiefly of soils that have a layer 
that impedes the downward movement of water or soils 
that have moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rains or after snow melts is not considered flooding, 
nor is water in swamps and marshes. Flooding is rated in 
general terms that describe the frequency and duration of 
flooding and the time of year when flooding is most likely 
(fig. 17). The ratings are based on evidence in the soil 
profile of the effects of flooding, namely thin strata of 
gravel, sand, silt, or, in places, clay deposited by floodwa- 
ter; irregular decrease in organic-matter content with in- 
creasing depth; and absence of distinctive soil horizons 
that form in soils of the area that are not subject to 
flooding. The ratings are also based on local information 
about floodwater levels in the area and the extent of 
flooding and on information that relates the position of 
each soil on the landscape to historic floods. 
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The generalized description of flood hazards is of value 
in land-use planning and provides a valid basis for land- 
use restrictions. The soil data are less specific, however, 
than those provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table is the highest level of a saturated zone 
more than 6 inches thick for a continuous period of more 
than 2 weeks during most years. The depth to a seasonal 
high water table applies to undrained soils. Estimates are 
based mainly on the relationship between grayish colors 
or mottles in the soil and the depth to free water observed 
in many borings made during the course of the soil 
survey. Indicated in table 15 are the depth to the seasonal 
high water table; the kind of water table, that is, perched, 
artesian, or apparent; and the months of the year that the 
water table commonly is high. Only saturated zones above 
a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table helps in 
assessing the need for specially designed foundations, the 
need for specific kinds of drainage systems, and the need 
for footing drains to insure dry basements. Such informa- 
tion is also needed to decide whether or not construction 
of basements is feasible and to determine how septic tank 
absorption fields and other underground installations will 
function. Also, a seasonal high water table affects ease of 
excavation. 

Depth io bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For many 
soils, the limited depth to bedrock is a part of the defini- 
tion of the soil series. The depths shown are based on 
measurements made in many soil borings and on other 
observations during the mapping of the soils. The kind of 
bedrock and its hardness as related to ease of excavation 
is also shown. Rippable bedrock can be excavated with a 
single-tooth ripping attachment on a 200-horsepower trac- 
tor, but hard bedrock generally requires blasting. 

Potential frost action reters to the likelihood of damage 
to pavements and other structures by frost heaving and 
low soil strength after thawing. Frost action results from 
the movement of soil moisture into the freezing tempera- 
ture zone in the soil, which causes ice lenses to form. Soil 
texture, temperature, moisture content, porosity, perme- 
ability, and content of organic matter are the most impor- 
tant soil properties that affect frost action. It is assumed 
that the soil is not covered by insulating vegetation or 
snow and is not artificially drained. Silty and clayey soils 
that have a high water table in winter are most susceptible 
to frost action. Well drained very gravelly or sandy soils 
are the least susceptible. 


Engineering test data 


The results of analyses of engineering properties of 
several typical soils of the survey area are given in table 
16. 
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The data presented are for soil samples that were col- 
lected from carefully selected sites. The soil profiles sam- 
pled are typical of the series discussed in the section 
“Soil series and morphology.” The soil samples were ana- 
lyzed by the Kansas Department of Transportation, Re- 
search and Materials Laboratory. 

The methods used in obtaining the data are listed by 
code in the next paragraph. Most of the codes, in paren- 
theses, refer to the methods assigned by the American 
Association of State Highway and Transportation Officials. 
The codes for Unified classification are those assigned by 
the American Society for Testing and Materials. 

The methods and codes are AASHTO classification (M- 
145-66); Unified classification (D-2487-66T); mechanical 
analysis (T88-72); liquid limit (T89-68); and plasticity index 
(T90-70); moisture-density, method A (T99-74). 


Soil series and morphology 


In this section, each soil series recognized in the survey 
area is described in detail. The descriptions are arranged 
in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other 
series. Then a pedon, a small three-dimensional area of 
soil that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow standards in the Soil Survey Manual (39). Unless 
otherwise noted, colors described are for moist soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or map units, of each soil series are described in 
the section “Soil maps for detailed planning.” 


Chase series 


The Chase series consists of deep, somewhat poorly 
drained and moderately well drained, slowly permeable 
soils on low terraces. These soils formed in loamy or 
clayey alluvium. Slope ranges from 0 to 2 percent. 

Chase soils are similar to Martin and Reading soils and 
are near the Kennebec, Reading, and Wabash soils on 
the landscape. Martin soils have a thinner mollic epipedon 
and are on slopes higher on the landscape than the 
Chase soils. Kennebec soils are less clayey, and are in 
lower positions near the streams. Reading soils are in 
similar positions on the landscape but have a less clayey 
argillic horizon and are better drained than the Chase 
soils. Wabash soils do not have an argillic horizon, and 
they are on large flood plains and in backwater areas. 

Typical pedon of Chase silt loam, 2,050 feet west and 
75 feet north of the southeast corner of sec. 10, T. 14 S., 
R. 25 E.: 


Ap—0O to 10 inches; very dark brown (10YR 2/2) silt loam, 
grayish brown (10YR 5/2) dry; moderate fine and 
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medium granular structure; slightly hard, friable; few 
fine roots; medium acid; gradual smooth boundary. 

Bi—10 to 18 inches; black (10YR 2/1) silty clay loam, 
dark gray (10YR 4/1) dry; moderate fine and medium 
subangular blocky structure; hard, firm; slightly. acid; 
gradual smooth boundary. 

B21t—18 to 30 inches; black (10YR 2/1) silty clay, dark 
gray (10YR 4/1) dry; few fine faint dark yellowish 
brown (10YR 4/4) mottles; moderate fine and 
medium blocky structure; very hard, very firm; medium 
acid; gradual smooth boundary. 

B22t—30 to 42 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; common medium faint 
dark yellowish brown (10YR 4/4) mottles; moderate 
medium blocky structure grading to massive; very 
hard, very firm; medium acid; gradual smooth bound- 
ary. 

C—42 to 60 inches; very dark gray ({0YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; common medium 
faint dark yellowish brown (10YR 4/4) mottles; mas- 
sive; hard, firm; slightly acid. 


Thickness of the solum ranges from 40 to 60 inches. 
Thickness of the mollic epipedon is greater than 40 
inches. 

The A horizon typically has hue of 10YR, value of 2 or 3 
(4 or 5 dry), and chroma of 1 or 2. It is silt loam or silty 
clay loam. Reaction ranges from medium acid to neutral. 
The B and C horizons have the same range in color and 
reaction as the A horizon. The B horizon is silty clay loam 
or silty clay, and it averages between 40 and 50 percent 
clay. The C horizon ranges from silty clay loam to clay. 
Mottles are in the lower part of the B and C horizons. 
They range in abundance from few to many and are 
usually of higher chroma than the soil mass. Some 
pedons contain iron-manganese concretions in the lower 
part of the B and C horizons. 


Eudora series 


The Eudora series consists of deep, well drained, mod- 
erately permeable soils on bottom lands. These soils 
formed in loamy alluvium. Slope ranges from 0 to 3 per- 
cent. 

Eudora soils are similar to Kennebec soils and are near 
Kimo soils on the landscape. Kennebec soils are more 
clayey and are in small drainageways. Kimo soils have 
clayey over loamy textures and are in lower positions and 
in old meander scars. 

Typical pedon of Eudora silt loam, 200 feet north of the 
center of sec. 34, T. 11 S., R. 23 E.: 


A1—0 to 13 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; weak 
fine and very fine granular structure; slightly hard, 
friable; few fine roots; neutral; clear smooth boundary. 

C1i—13 to 38 inches; dark grayish brown (10YR 4/2) very 
fine sandy loam, grayish brown (10YR 5/2) dry; mas- 
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sive; soft, very friable; neutral; gradual smooth bound- 
ary. 

C2—38 to 44 inches; dark grayish brown (10YR 4/2) 
coarse silt loam, grayish brown (10YR 5/2) dry; mas- 
sive; slightly hard, friable; slight effervescence; mildly 
alkaline; gradual smooth boundary. 

C3—44 to 60 inches; grayish brown (10YR 5/2) very fine 
sandy loam, light brownish gray (10YR 6/2) dry; 
single grain; loose; slight effervescence; mildly alka- 
line. 


Thickness of the solum ranges from 10 to 20 inches. 
Depth to free carbonates ranges from 20 to 60 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 to 5 
dry), and chroma of 1 or 2. It is dominantly silt loam, but in 
places it is very fine sandy loam or fine sandy loam. 
Reaction is slightly acid or neutral. The C horizon has hue 
of 10YR, value of 4 to 6 (5 to 7 dry), and chroma of 1 or 
2. It is very fine sandy loam or coarse silt loam and 
commonly contains thin strata of coarser or finer textured 
material. Reaction ranges from neutral to moderately alka- 
line. 


Grundy series 


The Grundy series consists of deep, somewhat poorly 
drained, and slowly permeable soils on upland ridgetops. 
These soils formed in loess. Slope ranges from 1 to 3 
percent. 

Grundy soils are similar to the Martin and Woodson 
soils and are near the Morrill, Pawnee, Polo, and Sharps- 
burg soils on the landscape. Martin soils have a thicker 
mollic epipedon and are usually lower on the landscape 
than the Grundy soils. Pawnee soils formed in glacial till, 
contain more sand throughout, and are on upper side 
slopes lower on the landscape than the Grundy soils. 
Morrill soils have a less clayey argillic horizon and are in 
positions lower on the landscape than the Grundy soils. 
Polo soils are redder, having a higher chroma in the lower 
part of the solum, are on upper side slopes, and they are 
also lower on the landscape than the Grundy soils. 
Sharpsburg and Woodson soils are in similar positions on 
the landscape as Grundy soils. Sharpsburg soils have a 
less clayey argillic horizon and are better drained. Wood- 
son soils have an abrupt transition between the A and B 
horizons. 

Typical pedon of Grundy silt loam, 1 to 3 percent 
slopes, 1,600 feet north and 50 feet west of the southeast 
corner of sec. 28, T. 13 S., R. 25 E.: 


Ap—O to 9 inches; black (10YR 2/1) heavy silt loam, dark 
gray (10YR 4/1) dry; moderate fine and very fine 
granular structure; slightly hard, friable; common fine 
roots; neutral; abrupt smooth boundary. 

A12—9 to 15 inches; black (10YR 2/1) light silty clay 
loam, dark gray (10YR 4/1) dry; weak fine and very 
fine subangular blocky structure parting to moderate 
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fine granular; hard, firm; few fine roots; slightly acid; 
clear smooth boundary. 

B2it—15 to 22 inches; very dark gray (10YR 3/1) silty 
clay, very dark grayish brown (10YR 3/2) crushed; 
dark gray (10YR 4/1) dry; few fine faint yellowish 
brown (10YR 5/6) mottles; moderate fine and very 
fine subangular blocky structure; very hard, very firm; 
few fine roots; slightly acid; clear smooth boundary. 

B22t—22 to 29 inches; dark grayish brown (10YR 4/2) 
heavy silty clay loam, grayish brown (10YR 5/2) dry; 
common medium and fine faint yellowish brown 
(10YR 5/6) mottles; moderate fine and very fine su- 
bangular blocky structure; hard, very firm; dark stains 
on faces of peds; slightly acid; clear smooth bound- 
ary. 

B3t—29 to 44 inches; grayish brown (2.5Y 5/2) silty clay 
loam, light brownish gray (2.5Y 6/2) dry; many fine 
distinct yellowish brown (10YR 5/6) mottles; moder- 
ate fine and very fine subangular blocky structure; 
hard, firm; dark stains on faces of peds; neutral; grad- 
ual smooth boundary. 

C—44 to 60 inches; grayish brown (2.5Y 5/2) silty clay 
loam, light brownish gray (2.5Y 6/2) dry; many 
medium distinct yellowish brown (10YR 5/6) mottles; 
weak coarse prismatic structure; hard, firm; dark 
stains on faces of peds and in old root channels; 
neutral. 


Thickness of the solum ranges from 40 to 60 inches. 
The A horizon has hue of 10YR, value of 2 or 3 (4 or 5 
dry), and chroma of 1 or 2. It is silt loam or silty clay loam. 
Reaction ranges from medium acid to neutral. The B2t 
horizon has hue of 10YR or 2.5Y, value of 3 or 4 (5 or 6 
dry), and chroma of 1 or 2. It has yellowish brown or 
strong brown mottles throughout. A few pedons have yel- 
lowish red mottles in the upper part of the B2t horizon. 
The B2t horizon is silty clay in the upper part and light 
silty clay or heavy silty clay loam in the lower part. Reac- 
tion is medium acid or slightly acid. The C horizon has hue 
of 2.5Y, value of 4 or 5 (5 or 6 dry), and chroma of 1 or 2. 
It has many yellowish brown mottles. Reaction is neutral 
or slightly acid. 


Kennebec series 


The Kennebec series consists of deep, moderately well 
drained, and moderately permeable soils on bottom jands. 
These soils formed in silty or loamy alluvium. Slope 
ranges from 0 to 2 percent. 

Kennebec soils are similar to Eudora soils and are near 
the Chase, Reading, and Wabash soils on the landscape. 
Chase, Reading, and Wabash soils usually are on higher 
terraces or in bench positions further away from the 
stream channel. Chase and Wabash soils are more clayey 
than Kennebec soils. Reading soils have an argillic hori- 
zon. Eudora soils are less clayey and are in higher posi- 
tions. 
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Typical pedon of Kennebec silt loam, 750 feet north 
and 400 feet west of the southeast corner of sec. 21, T. 
13S.,R. 24E.: 


A11—0 to 10 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
fine granular structure; slightly hard, friable; many fine 
roots; neutral; clear smooth boundary. 

A12—10 to 36 inches; very dark grayish brown (10YR 3/ 
2) silt loam, grayish brown (10YR 5/2) dry; moderate 
and weak fine granular structure; slightly hard, friable; 
many fine roots; slightly acid; diffuse smooth bound- 


ary. ; 

AC—36 to 48 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; weak fine and medium 
subangular blocky structure; slightly hard, friable; few 
fine roots; slightly acid; gradual smooth boundary. 

C—48 to 60 inches, very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry; massive; slightly hard, friable; 
few fine roots; slightly acid. 


Thickness of the solum and mollic epipedon is more 
than 40 inches. The A horizon has hue of 10YR, value of 
2 or 3 (4 or 5 dry), and chroma of 1 or 2. It is silt loam, 
and in a few places it is light silty clay loam. Reaction 
throughout the profile is slightly acid or neutral. The C 
horizon has hue of 10YR, value of 3 or 4 (4 or 5 dry), and 
chroma of 1 or 2. It is dominantly silt loam, but in a few 
places it is underlain by clayey textured material below a 
depth of 40 inches. : 


Kimo series 


The Kimo series consists of deep, somewhat poorly 
drained, and slowly permeable soils on bottom lands. 
These soils formed in loamy and clayey alluvium that 
overlies coarse-silty alluvium. Slope ranges from 0 to 1 
percent. 

Kimo soils are similar to Wabash soils and are near 
Eudora soils on the landscape. Eudora soils do not have 
contrasting textures, are coarse-silty, and generally are in 
slightly higher positions on the landscape. Wabash soils 
are clayey throughout and are in backwater positions near 
small streams. 

Typical pedon of Kimo silty clay loam, 2,400 feet east 
and 200 feet south of the northwest corner of sec. 35, T. 
12S, R. 21E: 


Ap—0 to 6 inches; very dark gray (10YR 3/1) heavy silty 
clay loam, dark grayish brown (10YR 4/2) dry; weak 
medium granular structure; hard, firm; mildly alkaline; 
clear smooth boundary. 

A12—6 to 20 inches; very dark gray (10YR 3/1) light silty 
clay, gray (10YR 5/1) dry; strong medium angular 
blocky structure; very hard, very firm; moderately al- 
kaline; gradual smooth boundary. 

AC—20 to 24 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, grayish brown (10YR 5/2) dry; weak 
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fine subangular. blocky structure; hard, firm; moderate- 
ly alkaline; abrupt smooth boundary. 

IIC1—24 to 36 inches; dark grayish brown (10YR 4/2) silt 
loam, pale brown (10YR 6/3) dry; weak fine subangu- 
lar blocky structure; slightly hard, friable; moderately 
alkaline; diffuse wavy boundary. 

lIC2—36 to 60 inches; dark grayish brown (10YR 4/2) silt 
loam, very pale brown (10YR 7/3) dry; massive; 
slightly hard, very friable; moderately alkaline. 


Thickness of the solum and depth to the IIC horizon 
ranges from 20 to 40 inches. Thickness of the mollic 
epipedon ranges from 17 to 24 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (4 or 5 
dry), and chroma of 1 or 2. It is typically silty clay loam, 
but in a few pedons it is light silty clay. Reaction in the A1 
horizon ranges from neutral to moderately alkaline. 

The AC horizon has hue of 10YR, value of 3 to 6 (4 to 
7 dry), and chroma of 2 or 3. 

The IIG horizon has hue of 10YR, value of 4 to 6 (5 to 7 
dry), and chroma of 2 or 3. The IIC horizon is silt loam, 
fine sandy loam, or very fine sandy loam. In some places 
it contains thin stratified lenses of coarser or finer textured 
material. A few pedons contain free carbonates. Reaction 
ranges from neutral to moderately alkaline. 


Ladoga series 


The Ladoga series consists of deep, moderately well 
drained, and moderately slowly permeable soils on up- 
lands. These soils formed in loess. Slope ranges from 3 to 
15 percent. 

Ladoga soils are similar to Morrill and Sharpsburg soils 
and are commonly adjacent to the Morrill, Sharpsburg, 
and Vinland soils on the landscape. Morrill soils formed in 
glacial till and contain coarse sand throughout the profile. 
Sharpsburg soils have thicker, darker colored A1 and B1 
horizons and do not have an A2 horizon. They are higher 
on the landscape than the Ladoga soils, usually on ridge- 
tops or upper side slopes. Vinland soils are in similar 
positions on the landscape as Ladoga soils. Vinland soils 
are shallow, and they formed in residuum from interbed- 
ded sandstone and shale. 

Typical pedon of Ladoga silt loam, 3 to 8 percent 
slopes, 700 feet east and 400 feet north of the center of 
sec. 4,7. 12 S., R. 24 E:: 


A1—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; slightly hard, friable; many fine 
roots; slightly acid; clear smooth boundary. 

A2—8 to 13 inches; dark brown (10YR 4/3) silt loam, pale 
brown (10YR 6/3) dry; weak fine subangular blocky 
structure parting to weak fine granular; slightly hard, 
friable; few fine roots; slightly acid; abrupt smooth 
boundary. 

B21t—13 to 20 inches; dark yellowish brown (10YR 4/4) 
heavy silty clay loam, yellowish brown (10YR 5/4) 
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dry; moderate fine subangular blocky structure; hard, 
firm; few fine roots; light colored silt coatings on 
some peds; medium acid; gradual smooth boundary. 

B22t—20 to 31 inches; dark yellowish brown (10YR 4/4) 
heavy silty clay loam, yellowish brown (10YR 5/4) 
dry; weak medium subangular blocky structure; hard, 
firm; few fine roots; light colored silt coatings on 
some peds; medium acid; gradual smooth boundary. 

B3—31 to 60 inches; dark yellowish brown (10YR 4/4) 
light silty clay loam, yellowish brown (10YR 5/4) dry; 
weak medium prismatic structure parting to weak 
medium subangular blocky; hard, firm; light colored 
silt coatings on some peds; medium acid. 


Thickness of the solum ranges from 36 to more than 60 
inches. The A horizon has hue of 10YR, value of 2 or 3 (4 
or 5 dry), and chroma of 1 or 2. It is typically silt loam, but 
in a few pedons it is light silty clay loam. Reaction is 
slightly acid or medium acid. The A2 horizon has hue of 
10YR, value of 4 or 5, and chroma of 2 or 3. In some 
areas where the soil is cultivated or eroded, the A2 hori- 
zon may be mixed with the Ap horizon. The B2it and 
B22t horizons have hue of 10YR, value of 4, and chroma 
of 3 or 4. It is typically heavy silty clay loam or light silty 
clay. Reaction is medium acid or strongly acid. 


Martin series 


The Martin series consists of deep, moderately well 
drained, and slowly permeable soils on uplands. These 
soils formed in residuum from interbedded silty and clayey 
shales. Slope ranges from 2 to 11 percent. 

Martin soils are similar to Chase, Grundy, and Woodson 
soils and are near Oska and Sibleyville soils on the land- 
scape. Chase soils have a thicker mollic epipedon, and 
are on high terraces, or benches, of flood plains lower on 
the landscape than the Martin soils. Grundy soils have a 
thinner mollic epipedon, formed in loess, and are on ridge- 
tops higher on the landscape than the Martin soils. Wood- 
son soils have an abrupt transition between the A and the 
B2t horizon and are on broad flat ridgetops higher on the 
landscape than the Martin soils. Oska soils have lithic 
contact within a depth of 40 inches, and they have hue of 
7.5YR or redder in the B2t horizon. Sibleyville soils have a 
paralithic contact at a depth of 20 to 40 inches and have 
a less clayey argillic horizon. 

Typical pedon of Martin silty clay loam, 2 to 5 percent 
slopes, 2,100 feet south and 300 feet east of the north- 
west corner of sec. 8 T. 16 S., R. 23 E.: 


Ap—-0 to 9 inches; black (10YR 2/1) silty clay loam, very 
dark gray (10YR 3/1) dry; weak fine and medium 
granular structure; slightly hard, friable; few fine roots; 
mildly alkaline; gradual! smooth boundary. 

A12—9 to 15 inches; very dark grayish brown (10YR 3/2) 
heavy silty clay loam, dark grayish brown (10YR 4/2) 
dry; few fine distinct strong brown (7.5YR 5/6) mot- 
tles; moderate fine and medium subangular blocky 
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structure; hard, firm; slightly acid; gradual smooth 
boundary. 

B21t—15 to 26 inches; very dark grayish brown (10YR 3/ 
2) silty clay, dark grayish brown (10YR 4/2) dry; 
common fine distinct strong brown (7.5YR 5/6) mot- 
tles; moderate medium subangular blocky structure; 
very hard, very firm; slightly acid; gradual smooth 
boundary. 

B22t—26 to 34 inches; dark grayish brown (2.5Y 4/2) silty 
clay, light brownish gray (2.5Y 6/2) dry; few fine dis- 
tinct strong brown (7.5YR 5/6) mottles; moderate 
medium and fine subangular blocky structure; very 
hard, very firm; common dark stains on old root chan- 
nels; neutral; diffuse boundary. 

B3—34 to 60 inches; grayish brown (2.5Y 5/2) silty clay, 
light brownish gray (2.5Y 6/2) dry; many fine and 
medium distinct yellowish brown (10YR 5/6) and 
strong brown (7.5YR 5/6) mottles; weak coarse 
blocky structure; very hard, very firm; mildly alkaline. 


Thickness of the solum ranges from 40 to more than 60 
inches. Thickness of the mollic epipedon is between 24 
and 36 inches. The A horizon has hue of 10YR, value of 2 
or 3 (3 or 4 dry), and chroma of 1 or 2. It is typically silty 
clay loam, but in a few pedons it is heavy silt loam. The 
B2 horizon has hue of 10YR or 2.5Y, value of 3 or 4 (4 or 
5 dry), and chroma of 1 or 2. It is silty clay or clay. 
Reaction is slightly acid or neutral. The B3 or C horizon 
has variegated colors ranging in hue from 7.5YR to 2.5Y. 
It is clay or silty clay. Reaction is neutral or mildly alkaline. 


Morrill series 


The Morrill series consists of deep, well drained, and 
moderately slowly permeable soils on uplands. These 
soils formed in glacial till. Slope ranges from 3 to 8 per- 
cent. 

Morrill soils are similar to Ladoga soils and are near 
Grundy and Pawnee soils on the landscape. Grundy soils 
are on broad ridgetops higher on the landscape than the 
Morrill soils, and they have a more clayey argillic horizon. 
Ladoga soils formed in loess and do not have coarse 
sand throughout the profile. Pawnee soils are in the same 
position as Morrill soils, but they have a more clayey 
argillic horizon. 

Typical pedon of Morrill loam, 3 to 8 percent slopes, 
2,500 feet north and 50 feet west of the center of sec. 2, 
T. 13 S., R. 21 E.: 


A1i—0 to 9 inches; very dark brown (10YR 2/2) loam, dark 
grayish brown (10YR 4/2) dry; moderate fine granular 
structure; slightly hard, friable; many fine and medium 
roots; neutral; clear smooth boundary. 

B1—9 to 13 inches; very dark grayish brown (10YR 3/2) 
loam, dark grayish brown (10YR 4/2) dry; moderate 
fine and medium granular structure; slightly hard, fri- 
able; common fine and medium roots; slightly acid, 
clear smooth boundary. 
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B2t—13 to 22 inches; dark brown (7.5YR 3/3) clay loam, 
dark brown (7.5YR 4/3) dry; weak fine and medium 
subangular blocky structure; hard, firm; common fine 
roots; few glacial pebbles; slightly acid; clear smooth 
boundary. 

B3—22 to 39 inches; brown (7.5YR 4/4) clay loam, brown 
(7.5YR 5/4) dry; common fine and medium distinct 
dark red (2.5YR 3/6) mottles; weak medium subangu- 
lar blocky structure; hard, firm; common fine roots; 
few glacial pebbles; medium acid; gradual smooth 
boundary. 

C—39 to 60 inches; brown (7.5YR 5/4) clay loam, light 
brown (7.5YR 6/4) dry; common medium distinct dark 
red (2.5YR 3/6) mottles; weak fine subangular blocky 
structure; hard, firm; few fine roots; few glacial peb- 
bles; medium acid. 


Thickness of the solum ranges from 36 to more than 60 
inches. The A horizon has hue of 10YR or 7.5YR, value of 
2 or 3 (3 or 4 dry), and chroma of 1 or 2. It is typically 
loam, but in a few pedons it is light clay loam. Reaction is 
neutral or slightly acid. The B2t horizon has hue of 7.5YR, 
value of 3 or 4 (4 or 5 dry), and chroma of 3 or 4. It is 
Slightly acid or medium acid. The B3 and C horizons have 
hue of 10YR to 5YR, value of 4 or 5 (5 or 6 dry), and 
chroma of 4 to 6. They are clay loam, loam, or sandy clay 
loam. Reaction ranges from medium acid to neutral. 


Oska series 


The Oska series consists of moderately deep, well 
drained, and slowly permeable soils on uplands. These 
soils formed in residuum from limestone or interbedded 
limestone and shales. Slope ranges from 3 to 6 percent. 

Oska soils are similar to Polo and Sogn soils and are 
near Martin, Polo, Sibleyville, Sogn, and Vinland soils on 
the landscape. Martin soils do not have lithic contact 
within a depth of 40 inches and do not have hue of 7.5YR 
in the B2t horizon. Polo soils formed in loess over residu- 
um and do not have lithic contact within a depth of 40 
inches. They are on upper side slopes higher on the 
landscape than the Oska soils. Sogn soils have lithic con- 
tact within a depth of 20 inches. Sibleyville soils have a 
less clayey argillic horizon and paralithic contact at a 
depth of 20 to 40 inches. Vinland soils formed in shales 
and depth to weathered bedrock is less than 20 inches. 

Typical pedon of Oska silty clay loam, 3 to 6 percent 
slopes, 1,180 feet south and 140 feet east of the north- 
west corner of sec. 5, T. 15 S., R. 23 E.: 


A1—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
moderate medium granular structure; slightly hard, fri- 
able; many fine and medium roots; medium acid; 
gradual smooth boundary. 

Bi—8 to 16 inches; dark brown (7.5YR 3/2) silty clay 
loam, dark brown (7.5YR 4/2) dry; moderate fine su- 
bangular blocky structure; hard, firm; common fine 
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and medium roots; medium acid; gradual smooth 
boundary. 

B21t—16 to 20 inches; dark brown (7.5YR 3/2) heavy 
silty clay loam, dark brown (7.5YR 4/2) dry; moderate 
fine and medium subangular blocky structure; hard, 
firm; few fine roots; few gray coatings on faces of 
peds; medium acid; gradual smooth boundary. 

B22t—20 to 28 inches; dark reddish brown (5YR 3/4) silty 
clay, reddish brown (5YR 4/4) dry; moderate fine and 
medium subangular blocky structure; very hard, very 
firm; few gray coatings on peds; few black concre- 
tions; neutral; clear smooth boundary. 

B3—28 to 32 inches; dark brown (7.5YR 3/4) silty clay, 
dark brown (7.5YR 4/4) dry; many medium prominent 
light yellowish brown (2.5Y 6/4) mottles; weak 
medium subangular blocky structure; very hard, very 
firm; few medium roots; mildly alkaline; clear smooth 
boundary. 

R—32 inches; limestone. 


Thickness of the solum ranges from 20 to 40 inches, 
same as the depth of limestone. The A horizon has hue of 
10YR or 7.5YR, value of 2 or 3 (3 or 4 dry), and chroma 
of 2. Reaction is medium acid or slightly acid. The B2t 
horizon has hue of 7.5YR or 5YR, value of 3 to 5 (4 to 6 
dry), and chroma of 3 to 5. It is typically silty clay, but in a 
few pedons it is heavy silty clay loam. Reaction ranges 
from medium acid to neutral. 


Pawnee series 


The Pawnee series consists of deep, moderately well 
drained, and slowly permeable soils on uplands. These 
soils formed in glacial till. Slope ranges from 3 to 6 per- 
cent. 

Pawnee soils are similar to Woodson soils and are near 
Grundy, Morrill, Sharpsburg, and Woodson soils on the 
landscape. Grundy and Sharpsburg soils formed in loess, 
contain less sand, and are on ridgetops higher on the 
landscape than the Pawnee soils. Morrill soils are better 
drained, have a redder hue, and a less clayey argillic 
horizon. Woodson soils formed in old alluvium, have an 
abrupt change between the A and B2t horizons, and are 
on ridgetops higher on the landscape than the Pawnee 
soils. 

Typical pedon of Pawnee clay loam, 3 to 6 percent 
slopes, 750 feet south and 150 feet west of the northeast 
corner of sec. 11, T. 13 S., R. 21 E.: 


A1—0 to 8 inches; black (10YR 2/1) light clay loam, dark 
gray (10YR 4/1) dry; moderate fine granular structure; 
slightly hard, friable; many fine and medium roots; 
slightly acid; clear smooth boundary. 

B1—8 to 12 inches; very dark grayish brown (10YR 3/2) 
clay loam, dark grayish brown (10YR 4/2) dry; moder- 
ate fine and medium blocky structure; hard, firm; 
common fine and medium roots; medium acid; gradu- 
al smooth boundary. 
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B21t—12 to 24 inches; black (10YR 2/1) clay, very dark 
grayish brown (10YR 3/2) crushed; very dark gray 
(10YR 3/1) dry; few fine prominent reddish brown 
(SYR 4/4) mottles; weak medium and coarse blocky 
structure; very hard, very firm; few fine roots; neutral; 
gradual smooth boundary. 

B22t—24 to 40 inches; dark grayish brown (10YR 4/2) 
clay, grayish brown (10YR 5/2) dry; few fine promi- 
nent reddish brown (5YR 4/4) mottles; weak medium 
and coarse blocky structure; very hard, very firm; few 
fine roots; mildly alkaline; gradual smooth boundary. 

B3—40 to 49 inches; dark grayish brown (10YR 4/2) clay 
loam, grayish brown (10YR 5/2) dry; common fine 
distinct strong brown (7.5YR 5/6) mottles; weak 
medium and coarse blocky structure; hard, very firm; 
few black concretions; mildly alkaline; gradual smooth 
boundary. 

C—49 to 60 inches; mixed dark grayish brown (10YR 4/2) 
and dark brown (10YR 4/3) clay loam, grayish brown 
(10YR 5/2) and brown (10YR 5/3) dry; common fine 
distinct strong brown ({7.5YR 5/6) mottles; weak 
medium and coarse blocky structure; hard, firm; few 
black concretions; mildly alkaline. 


Thickness of the solum ranges from 40 to more than 60 
inches. The A horizon has hue of 10YR, value of 2 or 3 (3 
or 4 dry), and chroma of 1 or 2. It is typically clay loam, 
but in a few pedons it is loam. Reaction is medium acid or 
slightly acid. The Bet horizon has hue of 10YR, value of 
2.5 to 4, and chroma of 1 or 2. The B2t horizon is 
dominantly clay, but in some places it is clay loam. Reac- 
tion ranges from slightly acid to mildly alkaline. A few 
pebbles or coarse sand particles are throughout the pro- 
file. 


Polo series 


The Polo series consists of deep, well drained, and 
moderately permeable soils on uplands. These soils 
formed in loess and underlying residuum from limestone 
or shale. Slope ranges from 2 to 5 percent. 

Polo soils are similar to Oska and Sharpsburg soils and 
are near Grundy, Oska, Sharpsburg, and Woodson soils 
on the landscape. Grundy soils are more poorly drained 
and are on ridgetops higher on the landscape than the 
Polo soils. Oska soils contain hard limestone bedrock at a 
depth of 20 to 40 inches. Sharpsburg soils are in a similar 
position on the landscape, but they formed in loess and 
do not have hue of 5YR in the lower part of the B horizon. 
Woodson soils are more poorly drained, contain more 
clay, and are on broad ridgetops higher on the landscape 
than the Polo soils. 

Typical pedon of Polo silt loam, 2 to 5 percent slopes, 
2,500 feet west and 350 feet south of the northeast 
corner of sec. 13, T. 14S., R. 24 E:: 


A1i—0O to 13 inches; very dark brown (10YR 2/2) heavy 
silt loam, very dark grayish brown (10YR 3/2) dry; 
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moderate fine and medium granular structure; slightly 
hard, friable; many fine roots; slightly acid; clear 
smooth boundary. 

Bit—13 to 21 inches; very dark grayish brown (10YR 3/2) 
light silty clay loam, dark brown (10YR 3/3) dry; mod- 
erate fine and medium subangular blocky structure; 
hard, firm; many fine roots; strongly acid; gradual 
smooth boundary. 

B2t—-21 to 40 inches; dark brown (7.5YR 3/3) silty clay 
loam, dark brown (7.5YR 4/4) dry; moderate medium 
subangular blocky structure; hard, firm; few fine roots; 
common dark stains on peds; medium acid; gradual 
smooth boundary. 

B3—40 to 60 inches; dark reddish brown (5YR 3/4) silty 
clay loam, reddish brown (5YR 4/4) dry; weak 
medium angular blocky structure; hard, firm; discontin- 
uous clay films on peds; many dark stains on peds; 
medium acid. 


Thickness of the solum ranges from 40 to more than 60 
inches. Thickness of the mollic epipedon ranges from 20 
to 30 inches. The A horizon has hue of 10YR or 7.5YR, 
value of 2 or 3 (3 or 4 dry), and chroma of 2 or 3. It is silt 
loam or light silty clay loam. Reaction is slightly acid or 
medium acid. The B2t horizon has hue of 7.5YR or 10YR, 
value of 3 or 4-(4 or 5 dry), and chroma of 3 or 4. It is 
heavy silty clay loam or light silty clay. Reaction is medium 
acid or strongly acid. The B3 horizon has hue of 7.5YR or 
5YR, value of 3 to 5, and chroma of 4 to 6. It is heavy 
silty clay loam or light silty clay. 


Reading series 


The Reading series consists of deep, well drained, and 
moderately slowly permeable soils on terraces of streams. 
These soils formed in thick clayey or loamy alluvium. 
Slope ranges from 0 to 2 percent. 

Reading soils are similar to Chase soils and are near 
Chase, Kennebec, and Wabash soils on the landscape. 
Chase soils are in similar positions but have a more 
clayey argillic horizon and are somewhat poorly drained or 
moderately well drained. Kennebec soils do not have an 
argillic horizon and are in lower positions near the 
streams. Wabash soils are more clayey, do not have an 
argillic horizon, and are on large flood plains in backwater 
areas. 

Typical pedon of Reading silt loam, 2,000 feet east and 
100 feet south of the northwest corner of sec. 32, T. 13 
S., R. 23 E.: 


Ap—O to 10 inches; very dark gray (10YR 3/1) silt loam, 
dark grayish brown (10YR 4/2) dry; moderate fine 
and medium granular structure; slightly hard, friable; 
many fine and medium roots; neutral; clear smooth 
boundary. 

A12—10 to 15 inches; very dark gray (10YR 3/1) light 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
weak medium granular structure; slightly hard, friable; 
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many fine and medium roots; neutral; gradual smooth 
boundary. 

Bi—15 to 21 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, grayish brown (10YR 5/2) dry; moder- 
ate fine subangular blocky structure; hard, firm; many 
medium roots; neutral; gradual smooth boundary. 

B2t—21 to 35 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, brown (10YR 5/3) dry; moderate fine 
and medium subanguiar blocky structure; hard, firm; 
many medium roots; gray coatings on peds; neutral; 
gradual smooth boundary. 

B3--35 to 41 inches; dark brown (10YR 3/3) silty clay 
loam, yellowish brown (10YR 5/4) dry; weak medium 
subangular blocky structure; hard, firm; few fine and 
medium roots; gray coatings on peds; neutral; gradual 
smooth boundary. 

C—41 to 60 inches; dark yellowish brown (10YR 3/4) light 
silty clay, dark yellowish brown (10YR 4/4) dry; 
common fine distinct brown (7.5YR 5/4) mottles; 
weak medium subangular blocky structure; very hard, 
very firm; few medium roots; few gray coatings on 
peds; slightly acid. 


Thickness of the solum ranges from 40 to more than 60 
inches. Thickness of the mollic epipedon is more than 24 
inches. The A horizon has hue of 10YR, vaiue of 3 or less 
(3 to 5 dry), and chroma of 1 or 2. It is silt loam or light 
silty clay loam. Reaction is slightly acid or neutral. The B 
horizon has hue of 10YR or 7.5YR, value of 2 to 4 (3 to 5 
dry), and chroma of 2 or 3. The Bat horizon averages 
between 30 and 35 percent clay. Reaction is slightly acid 
or neutral. The C horizon has hue of 10YR or 7.5YR, 
value of 3 to 5 (4 to 6 dry), and chroma of 2 to 4. It is silty 
clay loam or light silty clay. Reaction ranges from slightly 
acid to mildly alkaline. 


Sharpsburg series 


The Sharpsburg series consists of deep, moderately 
well drained, and moderately slowly permeable soils on 
uplands. These soils formed in loess. Slope ranges from 3 
to 8 percent. 

Sharpsburg soils are similar to Ladoga and Polo soils 
and are near Grundy, Ladoga, and Pawnee soils on the 
landscape. Grundy soils contain more clay in the argillic 
horizon and are on broader ridgetops. Ladoga soils have 
a thinner, dark colored A horizon and an A2 horizon. 
Pawnee soils formed in till and contain more coarse sand 
and gravel. Polo soils formed in loess over residuum and 
have hue of 5YR in the lower part of the B horizon. Polo 
soils generally are lower on the landscape than the 
Sharpsburg soils. 

Typical pedon of Sharpsburg silt loam, 3 to 8 percent 
slopes, 1,400 feet east and 400 feet south of the north- 
west corner of sec. 18, T. 12 S., R. 24 E.:. 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; weak 


39 


fine granular structure; slightly hard, friable; few fine 
roots; neutral; abrupt smooth boundary. 

Ai2—9 to 13 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
weak fine and medium subangular blocky structure; 
hard, firm; few fine roots; slightly acid; gradual smooth 
boundary. 

B21t—13 to 28 inches; dark brown (10YR 3/3) heavy silty 
clay joam, dark brown (10YR 4/3) dry; moderate fine 
and medium subangular blocky structure; hard, firm; 
few fine roots; slightly acid; gradual smooth boundary. 

B22t—28 to 35 inches; dark brown (10YR 4/3) silty clay 
loam, brown (10YR 5/3) dry; moderate fine subangu- 
lar blocky structure; hard, firm; gray silt coatings on 
peds; dark stains on old root channels; medium acid; 
gradual smooth boundary. 

B3—35 to 60 inches; dark brown (10YR 4/3) silty clay 
loam, brown (10YR 5/3) dry; weak medium subangu- 
lar blocky structure; hard, firm; few gray silt coatings 
on peds; dark stains on old root channels; medium 
acid. 


Thickness of the solum ranges from 42 to more than 60 
inches. The A horizon has hue of 10YR, value of 2 or 3 (3 
or 4 dry), and chroma of 2 or 3. It is typically silt loam, but 
in a few pedons it is light silty clay loam. Reaction is 
neutral or slightly acid. The B2t horizon has hue of 10YR, 
value of 3 or 4 (4 or 5 dry), and chroma of 3 or 4. It is silty 
clay loam or light silty clay. Reaction is slightly acid or 
medium acid. The B3 horizon has hue of 10YR, value of 4 
or § (5 or 6 dry), and chroma of 3 or 4. It is typically silty 
clay loam, but in a few pedons it is heavy silt loam. 


Sibleyville series 


The Sibleyville series consists of moderately deep, well 
drained, and moderately permeable soils on uplands. 
These soils formed in residuum from sandstone and 
shales. Slope ranges from 3 to 7 percent. 

Sibleyville soils are similar to Viniand soils and are near 
Martin, Oska, and Vinland soils on the landscape. Martin 
soils contain more clay in the argillic horizon and do not 
have paralithic contact within a depth of 40 inches. Oska 
soils are in similar positions on the landscape, contain 
more clay in the argillic horizon, formed in residuum from 
limestone, and have lithic contact at a depth of 20 to 40 
inches. Vinland soils do not have an argillic horizon and 
are less than 20 inches deep to shale. 

Typical pedon of Sibleyville loam, from an area of Sib- 
leyville-Vinland loams, 3 to 7 percent slopes, 1,300 feet 
east and 175 feet south of the northwest corner of sec. 
23,7. 14S.,R. 21 E:: 


A1—0O to 8 inches; very dark brown (10YR 2/2) loam, dark 
grayish brown (10YR 4/2) dry; moderate fine and 
medium granular structure; slightly hard, very friable; 
many fine roots; slightly acid; gradual smooth bound- 
ary. 
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B21t—8 to 15 inches; very dark grayish brown (10YR 3/2) 
light clay loam, dark grayish brown (10YR 4/2) dry; 
moderate medium and coarse granular structure; 
slightly hard, friable; common medium and fine roots; 
slightly acid; clear smooth boundary. 

B22t—15 to 22 inches; dark brown (7.5YR 4/3) light clay 
loam, brown (7.5YR 5/4) dry; weak fine and medium 
subangular blocky structure; slightly hard, friable; few 
fine roots; medium acid; clear smooth boundary. 

C1—22 to 29 inches; strong brown (7.5YR 5/6) light clay 
loam, reddish yellow (7.5YR 6/6) dry; massive; slight- 
ly hard, friable; few fine roots; few coarse sandstone 
fragments; medium acid; gradual smooth boundary. 

Cr—29 to 34 inches; partially weathered reddish yellow 
fine grained sandstone. 


Thickness of the solum ranges from 20 to 34 inches. 
Depth to sandstone or sandy and silty shales ranges from 
20 to 40 inches. Thickness of the mollic epipedon ranges 
from 10 to 20 inches. The A horizon has hue of 10YR or 
7.5YR, value of 2 or 3 (4 or 5 dry), and chroma of 2 or 3. 
It is loam or light clay loam. Reaction ranges from neutral 
to medium acid. The B2t horizon has hue of 10YR or 
7.5YR, value of 3 or 4 (4 or 5 dry), and chroma of 2 to 4. 
It is clay loam or sandy clay loam. Reaction ranges from 
slightly acid to strongly acid. The C horizon has hue of 
10YR or 7.5YR, value of 4 to 6 (5 to 7 dry), and chroma 
of 4 to 6. It is loam, clay loam, or sandy clay loam. 
Reaction is medium acid or strongly acid. 


Sogn series 


The Sogn series consists of shallow, somewhat exces- 
sively drained, and moderately permeable soils on up- 
lands. These soils formed in residuum from the underlying 
limestone. Slope ranges from 5 to 20 percent. 

Sogn soils are similar to Oska and Vinland soils and are 
near Oska and Vinland soils on the landscape. Oska soils 
are 20 to 40 inches deep over limestone and are higher 
on the landscape than the Sogn soils. Vinland soils are 
underlain by soft shale at a depth-less than 20 inches and 
are lower on the landscape than the Sogn soils. 

Typical pedon of Sogn silt loam, from an area of Sogn- 
Vinland complex, 5 to 20 percent slopes, 2,300 feet west 
and 200 feet south of the northeast corner of sec. 13, T. 
14S. R. 22. 


Aii—O to 5 inches; very dark brown (10YR 2/2) heavy 
silt loam, very dark grayish brown (10YR 3/2) dry; 
moderate fine and medium granular structure; slightly 
hard, friable; many fine roots; neutral; clear smooth 
boundary. 

A12—5 to 9 inches; very dark brown (7.5YR 2/2) light silty 
clay loam, dark brown (7.5YR 3/2) dry; strong 
medium granular structure; hard, firm; common fine 
roots; slightly acid; abrupt smooth boundary. 

R—9 inches; limestone. 
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Thickness of the solum and depth to hard limestone 
range from 4 to 20 inches. The A horizon has hue of 
10YR or 7.5YR, value of 2 or 3 (3 or 4 dry), and chroma 
of 2 or 3. It is typically silt loam, but in a few pedons it is 
loam or silty clay loam. Reaction ranges from slightly acid 
to mildly alkaline. 


Vinland series 


The Vinland series consists of shallow, somewhat ex- 
cessively drained, and moderately permeable soils on up- 
lands. These soils formed in residuum from interbedded 
sandstone and shale. Slope ranges from 5 to 30 percent. 

Vinland soils are similar to Sibleyville and Sogn soils 
and are near Ladoga, Oska, Sibleyville, and Sogn soils on 
the landscape. Ladoga soils are deeper and more clayey 
than Vinland soils, and they formed in loess. Oska soils 
formed from limestone, have lithic contact within a depth 
of 40 inches, and are higher on the landscape than the 
Vinland soils. Sibleyville soils have an argillic horizon and 
paralithic contact at a depth of 20 to 40 inches. Sogn soils 
are underlain by hard limestone at a depth less than 20 
inches and are higher on the landscape than the Vinland 
soils. 

Typical pedon of Vinland silty clay loam, from an area of 
Martin-Vinland silty clay loams, 7 to 15 percent slopes, 
800 feet north and 100 feet east of the southwest corner 
of sec. 7,T.13S., FR. 25E:: 


Ai—0 to 4 inches; very dark grayish brown (10YR 3/2) 
light silty clay loam, grayish brown (10YR 5/2) dry; 
moderate fine and medium granular structure; slightly 
hard, friable; many fine and medium roots; slightly 
acid; gradual smooth boundary. 

B2—4 to 11 inches; very dark grayish brown (2.5Y 3/2) 
silty clay loam, grayish brown (2.5Y 5/2) dry; weak 
fine and medium subangular blocky structure; hard, 
firm; few medium roots; medium acid; clear smooth 
boundary. 

Ci—11 to 18 inches; olive brown (2.5Y 4/4) silty clay 
loam, light yellowish brown (2.5Y 6/4) dry; few fine 
distinct brownish yellow (10YR 6/6) motties; weak 
medium subangular blocky structure; hard, firm; 
medium acid; gradual smooth boundary. 

Cr—18 inches; weathered interbedded sandy and silty 
shales. 


Thickness of the solum and depth to bedrock are 10 to 
20 inches. Thickness of the mollic epipedon ranges from 
8 to 12 inches. The A horizon has hue of 10YR, value of 2 
or 3 (4 or 5 dry), and chroma of 1 or 2. It is typically silty 
Clay loam, but in a few pedons it is loam. Reaction ranges 
from neutral to medium acid. The B2 horizon has hue of 
1OYR or 2.5Y, value of 3 or 4 (5 or 6 dry), and chroma of 
2. Reaction is medium acid or slightly acid. The C horizon 
has hue of 10YR or 2.5Y, value of 4 to 6 (5 to 7 dry), and 
chroma of 2 to 4. Reaction is medium acid or slightly acid. 
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Wabash series 


The Wabash series consists of deep, very poorly 
drained, and very slowly permeable soils on bottom lands. 
These soils formed in clayey alluvium. Slope ranges from 
0 to 2 percent. 

Wabash soils are similar to Kimo soils and are near 
Chase, Kennebec, and Reading soils. Chase soils have an 
argillic horizon. Reading soils have an argillic horizon and 
are less clayey than Wabash soils. Kennebec soils con- 
tain less clay. In addition, Chase, Kennebec, and Reading 
soils are better drained and are closer to the streams than 
Wabash soils. Kimo soils have contrasting textures of silty 
clay loam over silt loam and are in the larger stream 
valleys. 

Typical pedon of Wabash silty clay loam, 1,400 feet 
north and 300 feet east of the southwest corner of sec. 
25,7.12S.,R. 22 E.: 


Ap—0 to 8 inches; black (10YR 2/1) heavy silty clay 
loam, very dark gray (10YR 3/1) dry; weak medium 
and fine granular structure; very hard, very firm; few 
fine roots; medium acid; clear smooth boundary. 

Ai2—8 to 13 inches; black (10YR 2/1) light silty clay, 
very dark gray (10YR 3/1) dry; moderate medium and 
fine subangular blocky structure; very hard, very firm; 
few fine roots; medium acid; gradual smooth bound- 


ary. 

A13—13 to 25 inches; black (10YR 2/1) silty clay, very 
dark gray (10YR 3/1) dry; moderate medium suban- 
gular blocky structure; extremely hard, extremely firm; 
few fine roots; slightly acid; gradual smooth boundary. 

Big—25 to 40 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; few fine faint grayish 
brown (2.5Y 5/2) mottles; moderate medium and fine 
subangular blocky structure; very hard, very firm; 
slightly acid; diffuse boundary. 

B2g—40 to 60 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; few fine faint grayish 
brown (2.5Y 5/2) mottles; weak medium and fine su- 
bangular blocky structure; very hard, very firm, neu- 
tral. 


Thickness of the solum ranges from 40 to more than 60 
inches. The A horizon has hue of 10YR or 2.5Y, value of 
2 or 3 (3 or 4 dry), and chroma of 1 or 2. It is silty clay 
loam or silty clay. Reaction ranges from medium acid to 
neutral. The B horizon has the same range in color as the 
A horizon, but the value is higher. Texture is silty clay or 
clay. Reaction is slightly acid or neutral. Mottles of low 
chroma are common throughout many pedons. 


Woodson series 


The Woodson series consists of deep, somewhat poorly 
drained, and very slowly permeable soils on uplands. 
These soils formed in secimerit high in silt and clay. Slope 
ranges from 0 to 3 percent. 
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Woodson soils are similar to Grundy, Martin, and 
Pawnee soils and are near Martin, Pawnee, and Polo soils 
on the landscape. Martin soils do not have the abrupt 
textural boundary between the A and B horizons that is 
characteristic of the Woodson soils. Martin soils are on 
the upper side slopes lower on the landscape than the 
Woodsen soils. Pawnee soils formed in glacial till, and 
some pedons contain coarse sand throughout the profile. 
Polo soils contain less clay and have redder hue than 
Woodson soils. They formed in loess over residuum. 
Grundy soils are in similar positions on the landscape to 
Woodson soils but do not have an abrupt textural change 
between the A and Bt horizons. 

Typical pedon: of Woodson silt loam, 2,200 feet west 
and 300 feet south of the northeast corner of sec. 27, T. 
14S., R. 22 E:: 


A1—0 to 10 inches; black (10YR 2.5/1) silt loam, dark 
gray (10YR 4/1) dry; moderate fine granular structure; 
slightly hard, friable; common fine roots; medium acid; 
abrupt smooth boundary. 

B21t—10 to 21 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; few fine distinct dark 
reddish brown (SYR 3/3) mottles; weak fine and 
medium blocky structure; extremely hard, very firm; 
few fine roots; gray silt coatings on some faces of 
peds; slightly acid; gradual smooth boundary. 

B22t—21 to 30 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; common fine distinct 
strong brown (7.5YR 5/6) mottles; moderate fine 
blocky structure; extremely hard, very firm; few black 
concretions; neutral; gradual smooth boundary. 

B3—30 to 48 inches; grayish brown (2.5Y 5/2) silty clay, 
light brownish gray (2.5Y 6/2) dry; few fine distinct 
strong brown (7.5YR 5/6) mottles; weak medium 
blocky structure; extremely hard, very firm; mildly al- 
kaline; gradual smooth boundary. 

C—48 to 60 inches; very dark gray (10YR 3/1) light silty 
clay, gray (10YR 5/1) dry; common fine distinct dark 
brown (7.5YR 4/2) mottles; massive; very hard, very 
firm; neutral. 


Thickness of the solum ranges from 30 to 60 inches. 
The A horizon has hue of 10YR, value of 2 or 3 (4 or 5 
dry), and chroma of 1. It is typically silt loam, but in a few 
pedons it is silty clay loam. Reaction is medium acid or 
slightly acid. The B2t horizon has hue of 10YR or 2.5Y, 
value of 2 or 3 (3 or 4 dry), and chroma of 1.5 or less. It is 
silty clay or clay. Reaction is slightly acid or neutral. The 
B3 and C horizons have hue of 10YR or 2.5Y, value of 3 
to 5 (4 to 6 dry), and chroma of 1 or 2. They are silty clay 
loam, silty clay, or clay. Reaction is neutral or mildly alka- 
line. Mottles are common throughout the profile of many 
pedons. 
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Classification of the soils 


The system of. soil classification currently used was 
adopted by the National Cooperative Soil Survey in 1965. 
Readers interested in further details about the system 
should refer to ‘‘Soil taxonomy” (4). 

The system of classification has six categories. Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. In this 
system the classification is based on the different soil 
properties that can be observed in the field or those that 
can be inferred either from other properties that are ob- 
servable in the field or from the combined data of soil 
science and other disciplines. The properties selected for 
the higher categories are the result of soil genesis or of 
factors that affect soil genesis. In table 17, the soils of the 
survey area are classified according to the system. Cate- 
gories of the system are discussed in the following para- 
graphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of domi- 
nant soil-forming processes that have taken place. Each 
order is identified by a word ending in so/. An example is 
Mollisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. The 
last syllable in the name of a suborder indicates the order. 
An example is Udoll (Ud, meaning moist, plus o//, from 
Molisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of.close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; 
soil moisture and temperature regimes; and base status. 
Each great group is identified by the name of a suborder 
and a prefix that suggests something about the properties 
of the soil. An example is Argiudolis (Arg/, meaning with 
an argillic horizon, plus wdo//, the suborder of Mollisols 
that have a moist moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other 
orders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of the 
great groups but do not indicate transitions to any other 
known kind of soil. Each subgroup is identified by one or 
more adjectives preceding the name of the great group. 
The adjective 7ypic identifies the subgroup that is thought 
to typify the great group. An example is Typic Argiudolls. 

FAMILY. Families are established within a subgroup on 
the basis of similar physical and chemical properties that 
affect management. Among the properties considered in 
horizons of major biological activity below plow depth are 
particle-size distribution, mineral content, temperature 


SOIL SURVEY 


regime, thickness of the soil penetrable by roots, consis- 
tence, moisture equivalent, soil slope, and permanent 
cracks. A family name consists of the name of a subgroup 
and a series of adjectives. The adjectives are the class 
names for the soil properties used as family differentiae. 
An example is fine, montmorillonitic, mesic, Typic Argiu- 
dolls. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying substra- 
tum, are similar in differentiating characteristics and in 
arrangement in the soil profile. Among these characteris- 
tics are color, texture, structure, reaction, consistence, 
and mineral and chemical composition. 


Formation of the soils 


This section discusses the factors of soil formation, 
relates them to the formation of soils in the survey area, 
and explains the processes of soil formation. 


Factors of soil formation 


Soil is produced by soil-forming processes acting on 
materials deposited or accumulated by geologic agencies. 
The characteristics of the soil at any given point are deter- 
mined by (1) the physical and mineralogical composition 
of the parent material; (2) the climate under which the soil 
material has accumulated and existed since accumulation; 
(8) the plant and animal life on and in the soil: (4) the 
relief, or lay of the land; and (5) the length of time the 
forces of soil formation have acted on the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent 
material that has accumulated through the weathering of 
rocks and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The parent 
material affects the kind of soil profile that is formed and, 
in extreme cases, determines it almost entirely. Finally, 
time is needed for changing the parent material into a soil 
profile. It may be much or little, but some time is always 
required for differentiation of soil horizons. Generally, a 
long time is required for the development of distinct hori- 
zons. 


Parent material 


Parent material refers to the unconsolidated material 
from which soil develops. Through weathering, rock gives 
rise to parent material, and this is the first step in soil 
development. Rocks are weathered by such natural forces 
as freezing and thawing, abrasion and erosion by wind 
and water, and biological and chemical action. In the 
northwestern part of Johnson County, glacial action has 
increased the weathering process by scouring and grind- 
ing the rocks. 
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The nature of the parent material influences the kind of 
soil that develops and the rate of development. Also many 
chemical and physical properties of the soil are inherited 
from the parent material. Many different parent materials 
are present in Johnson County, and each parent material 
has influenced, to some degree, the kinds of soil that 
developed. 

The parent materials are residuum from limestones, 
sandstones and shales, loess deposits, glacial sediment, 
and alluvial sediment. In many areas the rocks are cov- 
ered with loess and, to a lesser extent, glacial till. 


Climate 


- Climate has influenced soil formation in Johnson 
County. Temperature and precipitation have played an 
important role in the physical and chemical weathering of 
the parent material. Organisms acting upon the parent 
material and in the soil contribute organic matter and 
nutrients to the soil. Their activity is governed by climate. 
Chemical, physical, and biological processes in the soil 
are quite active in the humid, warm climate of Johnson 
County. 


Plant and animal life 


Vegetation is very important in the development of soils. 
Plants, especially grasses, provide the soil with much or- 
ganic matter. Plants also draw nutrients from the soil and 
parent material. After dying, the plant material is attacked 
by micro-organisms. Through this process organic matter 
is formed and nutrients are released, thus the surface 
layer is enriched. Under grassland the soil develops a 
dark-colored surface layer that is rich in organic matter 
and nutrients. Plants also protect the surface layer from 
erosion. 

Worms and other micro-organisms ‘also influence soil 
formation. Worms pass large quantities of organic matter 
and soil through their digestive systems, thus altering 
them chemically and physically. Worms also incorporate 
organic matter and provide for drainage and aeration 
along their burrows. 

Most soils in Johnson County are believed to have been 
formed under the cover of grasses. The surface layers are 
rich in organic matter content and nutrients. Some soils 
along drainageways on uplands have developed under a 
cover of deciduous trees. These soils have a grayish sur- 
face layer and have less organic matter content than 
grassland soils. 


Relief 


Relief or the lay of the land influences soil development 
through its effect upon runoff, erosion, drainage, tempera- 
ture and moisture relations, and vegetation. Slope has a 
very pronounced effect upon soil development. Runoff is 
high on sloping landscapes, thus the amount of water 
percolating through the soil is reduced. Erosion is more 
likely to occur on sloping soils, thus reducing the rate of 
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the soil development. Soil development is greatest on 
nearly level to gently sloping soils. 


Time 


The length of time required for a soil to develop de- 
pends upon the parent material, climate, vegetation and 
other living organisms, and relief. 

Soil development on bedrock, such as sandstone and 
limestone, will require more time than soils being devel- 
oped from loess. The Sibleyville soils, which formed in 
residuum from sandstone, are less developed than the 
Grundy soils, which formed in loess, even though the 
loess is the younger parent material. 

Less time is required for a soil to develop in humid, 
warm climates. Assuming loess is the parent material, the 
soils in the western part of Kansas are less developed 
than those in the eastern part of Kansas, mainly because 
of climate (less rainfall) and the indirect influence of cli- 
mate on vegetation. 

More time is required for soil development on sloping 
land. Runoff is greater, thus reducing the amount of water 
percolating through the soil. Sharpsburg soils are on 
narrow sloping ridges and have a less clayey subsoil than 
the Grundy soils which are on the more broad, gentle 
landscapes. 

Among some of the oldest soils in the county are the 
Grundy, Pawnee, and Martin soils which formed in loess, 
till, and shale residuum, respectively. They have weli-de- 
veloped subsoils or B horizons. Eudora and Kennebec 
soils are among the younger soils and formed in recent 
alluvium. They do not have distinct horizons. 
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Glossary 


Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 
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Available water capacity (available moisture capacity). 
The capacity of soils to hold water available for use 
by most plants. It is commonly defined as the differ- 
ence between the amount of soil water at field mois- 
ture capacity and the amount at wilting point. it is 
commonly expressed as inches of water per inch of 
soil. The capacity, in inches, in a 60-inch profile or to 
a limiting layer is expressed as— 


Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the sur- 
face. 

Bottom land. The normal flood plain of a stream, subject 
to frequent flooding. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 


less than 45 percent sand, and less than 40 percent: 


silt. 

Clay film. A thin coating of oriented clay on the surface of 
a soil aggregate or lining pores or root channels. 
Synonyms: clay coat, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A claypan 
is commonly hard when dry and plastic or stiff when 
wet. 

Coarse textured (light textured) soil. Sand or loamy 
sand. 

Complex, soil. A map unit of two or more kinds of soil 
occurring in such an intricate pattern that they cannot 
be shown separately on a soil map at the selected 
scale of mapping and publication. 

Concretions. Grains, pellets, or nodules of various sizes, 
shapes, and colors consisting of concentrated com- 
pounds or cemented soil grains. The composition of 
most concretions is unlike that of the surrounding soil. 
Calcium carbonate and iron oxide are common com- 
pounds in concretions. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pressure 
between thumb and forefinger, but resistance is dis- 
tinctly noticeable. 

Plastic.—_When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
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Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and fore- 
finger. 

Soft—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of grass 
or close-growing crops are alternated with strips of 
clean-tilled crops or summer fallow. 

Cover crop. A close-growing crop grown primarily to im- 
prove and protect the soi! between periods of regular 
crop production, or a crop grown between trees and 
vines in orchards and vineyards. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drainage, 
which is commonly the result of artificial drainage or 
irrigation but may be caused by the sudden deepen- 
ing of channels or the blocking of drainage outlets. 
Seven classes of natural soil drainage are recog- 
nized: 

Excessively drained.—Water is removed from the soil 
very rapidly. Excessively drained soils are commonly 
very coarse textured, rocky, or shallow. Some are 
steep. All are free of the mottling related to wetness. 
Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of the 
mottling related to wetness. 

Well drained.—Water is removed from the soil readily, 
but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of mot- 
tling. 

Moderately well drained.—Water is removed from the 
soil somewhat slowly during some periods. Moderate- 
ly well drained soils are wet for only a short time 
during the growing season, but periodically for long 
enough that most mesophytic crops are: affected. 
They commonly have a slowly pervious layer within or 
directly below the solum, or periodically receive high 
rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artificial 
drainage is provided. Somewhat poorly drained soils 
commonly have a slowly pervious layer, a high water 
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table, additional water from seepage, nearly continu- 
ous rainfall, or a combination of these. 

Poorly drained.—Water is removed so slowly that the 
soil is saturated periodically during the growing 
season or remains wet for long periods. Free water is 
commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rainfall, 
or a combination of these. 

Very poorly drained.—Water is removed from the soil 
so slowly that free water remains at or on the surface 
during most of the growing season. Unless the soil is 
artificially drained, most mesophytic crops cannot be 
grown. Very poorly drained soils are commonly level 
or depressed and are frequently ponded. Yet, where 
rainfall is high and nearly continuous, they can have 
moderate or high slope gradients, as for example in 

: “hillpeats” and “climatic moors.” 

Erosion. The wearing away of the land surface by running 
water, wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic pro- 
cesses acting over jong geologic periods and result- 
ing in the wearing away of mountains and the building 
up of such landscape features as flood plains and 
coastal plains. Synonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than 
geologic erosion, mainly as a result of the activities of 
man or other animals or of a catastrophe in nature, 
for example, fire, that exposes a bare surface. 

Fine textured (heavy textured) soil. Sandy clay, silty 
clay, and clay. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Glacial till (geology). Unassorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders transported 
and deposited by glacial ice. 

Green manure (agronomy). A soil-improving crop grown 
to be plowed under in an early stage of maturity or 
soon after maturity. 

Ground water(geology). Water filling all the unblocked 
pores of underlying material below the water table, 
which is the upper limit of saturation. 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by 
soil-forming processes. The major horizons of mineral 
soil are as follows: 

O horizon—An organic layer, fresh and decaying 
plant residue, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at 
or near the surface, in which an accumulation of hu- 
mified organic matter is mixed with the mineral mate- 
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rial. Also, a plowed surface horizon most of which 
was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual 
concentration of sand and silt high in content of resis- 
tant minerals. as a result of the loss of silicate clay, 
iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of change from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics caused (1) by 
accumulation of clay, sesquioxides, humus, or a com- 
bination of these; (2) by prismatic or blocky structure; 
(3) by redder or browner colors than those in the A 
horizon; or (4) by a combination of these. The com- 
bined A and B horizons are generally called the 
solum, or true soil. If a soil lacks a B horizon, the A 
horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties typi- 
cal of the A or B horizon. The material of a C horizon 
may be either like or unlike that from which the solum 
is presumed to have formed. If the material is known 
to differ from that in the solum, the Roman numeral II 
precedes the letter C. 

FR layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part of 
the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The chief 
consideration is the inherent capacity of soil bare of 
vegetation to permit infiltration. The slope and the 
kind of plant cover are not considered, but are sepa- 
rate factors in predicting runoff. Soils are assigned to 
four groups. In group A are soils having a high infiltra- 
tion rate when thoroughly wet and having a low runoff 
potential. They are mainly deep, well drained, and 
sandy or gravelly. In group D, at the other extreme, 
are soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay 
layer at or near the surface, have a permanent high 
water table, or are shallow over nearly impervious 
bedrock or other material. A soil is assigned to two 
hydrologic groups if part of the acreage is artificially 
drained and part is undrained. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually ex- 
pressed in inches per hour. The rate can be limited 
by the infiltration capacity of the soil or the rate at 
which water is applied at the surface. 

Light textured soil. Sand and loamy sand. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 
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Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 per- 
cent sand particles. 

Loess. Fine grained material, dominantly of silt-sized par- 
ticles, deposited by wind. 

Minimum tillage. Only the tillage essential to crop produc- 
tion and prevention of soil damage. 

Parent material. The great variety of unconsolidated or- 
ganic and mineral material in which soil forms. Con- 
solidated bedrock is not yet parent material by this 
concept. 

Percolation. The downward movement of water through 
the soil. 

Permeability. The quality that enables the soil to transmit 
water or air, measured as the number of inches per 
hour that water moves through the soil. Terms de- 
scribing permeability are very slow (less than 0.06 
inch), s/ew (0.06 to 0.20 inch), moderately slow (0.2 
to 0.6 inch), moderate (0.6 to 2.0 inches), moderately 
rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches), and 
very rapid (more than 20 inches). 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from a semisolid to a plastic state. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. The degree of acidity. or alkalinity of a soil, 
expressed in pH values. A soil that tests to pH 7.0 is 
described as precisely neutral in reaction because it 
is neither acid nor alkaline. The degree of acidity or 
alkalinity is expressed as— 


pH 
Extremely ACid......... ceecsecesecseseeseneeearserseeees Below 4.5 
Very strongly acid.. . 4.5 to §.0 
Strongly acid...... 5.1 to 5.5 
Medium acid... .- 5.6 to 6.0 
Slightly acid... 8.1 to 6.5 
Neutral............ 6.6 to 7.3 
Mildly alkaline..... 7.4to78 
Moderately alkaline... 79 to 8.4 
Strongly alkaline......... 8.5 to 9.0 
Very strongly alkaline... and higher 


Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in diam- 
eter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85: percent or more sand 
and not more than 10 percent clay. 

Series, soil. A group of soils, formed from a particular 
type of parent material, having horizons that, except 
for the texture of the A or surface horizon, are similar 
in all profile characteristics and in arrangement in the 
soil profile. Among these characteristics are color, 
texture, structure, reaction, consistence, and minera- 
logical and chemical composition. 
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Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and other 
structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 100. 
Thus, a slope of 20 percent is a drop of 20 feet in 
100 feet of horizontal distance. 

Soil. A natural, three-dimensiunal body at the earth’s sur- 
face that is capable of supporting plants and has 

‘properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent materi- 
al, as conditioned by relief over periods of time. 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in mature soil consists of the A and 
B horizons. Generally, the characteristics of the mate- 
rial in these horizons are unlike those of the underly- 
ing material. The living roots and other plant and 
animal life characteristics of the soil are largely con- 
fined to the solum. 

Structure, soil. The arrangement of primary soil particles 
into compound particles or aggregates that are sepa- 
rated from adjoining aggregates. The principal forms 
of soil structure are—p/aty (laminated), prismatic (ver- 
tical axis of aggregates longer than horizontal), co/- 
umnar (prisms with rounded tops), blocky (angular or 
subangular), and granular. Structureless soils are 
either single grained (each grain by itself, as in dune 
sand) or massive (the particles adhering without any 
regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil, or partly worked into the soil, to provide protec- 
tion from soil blowing and water erosion after harvest, 
during preparation of a seedbed for the next crop, 
and during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 4 
to 10 inches (10 to 25 centimeters). Frequently desig- 
nated as the “plow layer,” or the “‘Ap horizon.” 

Texture, soll. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine parti- 
cles, are sand, loamy sand, sandy loam, loam, silt, silt 
foam, sandy clay loam, clay loam, silty clay loam, 
sandy clay, silty clay, and clay. The sand, loamy sand, 
and sandy loam classes may be further divided by 
specifying “coarse,” “fine,” or “very fine.” 
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Tilth, soil. The condition of the soil, especially the soil 
structure, as related to the growth of plants. Good 
tilth refers to the friable state and is associated with 
high noncapillary porosity and stable structure. A soil 
in poor tilth is nonfriable, hard, nonaggregated, and 
difficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil 
material, or one that responds to fertilization, ordinari- 
ly rich in organic matter, used to topdress roadbanks, 
lawns, and gardens. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 
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Water table. The upper limit of the soil or underlying rock 
material that is wholly saturated with water. 
Water table, apparent. A thick zone of free water in 
the soil. An apparent water table is indicated by the 
level at which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
surrounding soil. 
Water table, artesian. A water table under hydrostatic 
head, generally beneath an impermeable layer. When 
this layer is penetrated, the water level rises in an 
uncased borehole. 
Water table, perched. A water table standing above 
an unsaturated zone. In places an upper, or perched, 
water table is separated from a lower one by a dry 
zone. 
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Figure 2,—Pattern of soils and underlying material in the Eudora-Kimo map unit. 
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Figure 4.—Pattern of soils and underlying material in the Sharpsburg-Oska map unit. 
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Figure 6.—\rrigating vegetable crops on Eudora silt loam. 
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Figure 7.—Crop damage caused by ponding on Kimo soils. 
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Figure 8.—Profile of Kimo silty clay loam. Figure 9.—Profile of Martin silty clay loam, 2 to 5 percent slopes. 
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Figure 10.—\nterbedded shale and limestone below Sogn and Vinland Figure 11.—Profile of Sogn silty clay loam. 
soils. 
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Figure 13.—Stubble mulching on Martin soils. 
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Figure 14.—Vegetable crops on Eudora soils. 
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Figure 15.—Basements are difficult to construct on shallow soils. 
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Figure 16.—Removal of surface layer for topsoil exposed the clay subsoil. 
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Figure 17,—Floods are damaging on lowland soils. 


TABLES 


SOIL SURVEY 


62 


TABLE 1,*-TEMPERATURE AND PRECIPITATION DATA 


dd 
Ort ~ -— +t ~ OD GG AG 06 fo ob oO le 
no > 8 9 (9 2 8 . 
as sj + | + 3 oO Fs & 
ae Hi - 
ao 
>s 
cn 
wos 
o7OorYraon 
do Agh 
OX Bri O na MO +r 0 Fy ODO DOD Hn OD HM MH BH 
— & O & ta) 
s | o2nNn0 
oO | FEm>r& 
A aczoemg +0 
eed avo 
@! |Isnsetocevecsn ances cok gue cedides nn eee euccean dh omcnae co cmcoanue nace 
Pp |o i 
aA je HF Ot rT ~~ ND DH MH Oo -F KF TF He YN & 
a} tf aos on nn nH = -— OM MH KH DN DH 
aA foo O@ Sl ee GR a ee eae ree coe Fy 
Oo fa ol 2a Hr KH mA HD HOD HOH - OD N =~ OM 
o ; wg + a 
St ae i a ee ct et a te a ie te ae ee a ne ne en a mie te i ne te a 
Aa FS t 
oo at rE Oo Mm Ff MH © OH 0D Oo Fe 
on as Nn 0 Oy DBD KF NH FF TF DON ee 
>i oO G Spoo5 & © 8 “es © 8 8s “6 “9 8 # * 
2 AS Al oe Se Cam SE a ee SS Sk 
N - N 
o 
oo ony MD DGD N HH DBD oO 
cs] Boe. ae. et NO. ee 
a ee ee a | 2 
oO Se oe ao a: i 2 2 i i ec: °] 
> tea) 
< 
o 
ee 
es! 
sent 
t} Boor oN mM MH TF HM HY HD YD 2G 
tl ri GG 3 gjoef — Nn OO FSF HW FM YW = 
so sowoosio ¢ ¢t t ' 
fro>l dads 
eo =e 
as o 
u ae 
TS aye e ne ee a eS ee eo 
oes 
oir] 
2 &3 | 
rot) Bout 
Oo f£a0t aA - Vr DoD MN DH DD mM 
“AGS S vu Fr DD DH OD GH HD - DBD 2 
x % © 20 og be w 
ov Aen ClO 
& ZeEeaH 
a o 
» » 
me re re ee ee ee ns ce ee ra at a ee ee nO ee ee Oe we ew OO ee ry Sy NO ne oe oa ON 
Le vo ' 
ov Om N - ON - Mh F&F DD KH - HF 
a er ee ee t 
=F Soe by Dn +t NUN NH Ft MM ~ OD DBD D +t MH F¢ 
o ow oO MN OM FF Nm oO Fy ye ye ODO HF MM 8 
i= ao 


daily 


D> nnn mu MOM FTF HAN F F DO 

a * * . » » * » » . - * * t 
al ky co a N so w ~ ps) sad Qa Qo a N ' 
s ie} Om =a m ~~ (na oo) 2 aD oO = wn a t 


Averagej{ Average 
: | : 

! 

maximumjminimum 
t 
! 
t 

TRecorded in the period 1941-70 at Olathe. 


January---- 
February--- 
March--<--- 
April------ 
Maysereeenne 
Jun@++----- 
July =+------ 
August----- 
September-~ 
gebenensae 
November~-- 
becember--= 

Yearq<--- 


JOHNSON COUNTY, KANSAS 


TABLE 2.--FREEZE DATES IN SPRING AND FALL 


Probability 24° F { 28° F { 32° F 
i or jower Lor lower , or _ lower 
t 
i t 1 
Last freezing i H i 
temperature ! t i 
in spring: H H | 
t t 1 
1 ! ! 
1 year in 10 i ' i 
later than-- { April 7 4 April 19 { May 1 
T 1 t 
! ! 1 
2 years in 10 |} H i 
later than-- i April 2; April 14 j April 26 
t 1 t 
s t 1 
5 years in 10 } H H 
later than-- { March 24 } April 4 ft April 16 
! r t 
H H H 
s 1 1 
First freezing | | H 
temperature i j I 
in fall: | { H 
1 I t 
2 1 i} 
Y year in 10 | ' i 
earlier than-- | October 27 | October 18 {| October 8 
! t i 
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! t t 
1 ' ’ 
5 years in 10 | i i 
earlier than-- | November 11 | November 1 | October 22 
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TABLE 3.--GROWING SEASON LENGTH 


Daily minimum temperature 


during growing season 


t 
1 
| 
t 
1 
H 
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: than i than } than 
| Days ; Days | Days 
1 t t 
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1 t i. 
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t t 
1 ! ! 
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tT 1 i) 
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TABLE 4.=-ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


t Tt 
t ! 
Map | Soil name Acres iPercent 

symbol} H i 

t 

! V 
Ca TCnase SLL t LOAM mmr nme een wn ee ee ee ee te eee en ee 3,650 $ 1.2 
Ea {Eudora silt loam---------------2------ 1,100 } O4 
Eb {Eudora soils, OVerwashe--cseeeneeen 1,250 | O.4 
Ec ‘Rudora-Kimo complex~-~~~~~+~------~-----~+ 1,700 { 0.6 
Ed {Eudora~Kimo complex, overwash 1,326 | 0.4 
Ga {Grundy silt loam, 1 to 3 percent slopes«<-+-<-+- 17,200 } 5.6 
Ka Kennebec Silt loamq----- 22 n-ne ween nee nee eee 9,700 } 3.2 
Kb {Kennebec silt loam, channeled 8,300 | 2.7 
Ke Kimo Silty clay loame---------2 222 wenn eee 317 } 0.1 
La {Ladoga silt loam, 3 to 8 percent S1LOpeS----------- ee n-ne eee 6,600 } eee 
Lb {Ladoga silt loam, 8 to 15 percent slopesS--~+--~~---------+---- 1,350 } O.4 
Ma iMartin silty clay loam, 2 to 5 percent slopesq-------++++-++-+ 16,700 } 5.5 
Mb \Martin-Vinland silty clay loams, 7 to 15 percent slopes H 1,700 | 0.6 
Me {Morrill loam, 3 to 8 percent slopes~~----++--+--~+~-------++--- 4,850 | 1.6 
Oa TOP then t S~~ ~~ =~ ~~ ne ne ee ee ee en nese ne 4o1 f O01 
Ob 'Oska silty clay loam, 3 to 6 percent slopeSeenemnennnnnnnesee 6,400 } 2.1 
Oe {Oska-Martin complex, 4 to 8 percent sSlopés--------++----~------ 48,250 | 15.8 
Pa {Pawnee clay loam, 3 to 6 percent slopes-----~-------+-------- 5,200 | Vel 
Pe iPolo silt loam, 2 to 5 percent slopes-~-~---------- 60,000 { 19.7 
Qa PPLLS, QUALLS wenn ween emer een eee nen etree 750 | 0.3 
Ra Reading Silt loamwm-n-n ewww wee ne nee eee ee 2,750 } 0.9 
Sa {Sharpsburg silt loam, 3 to 8 percent slopes 12,000 { 3.9 
Sb {Sharpsburg-Urban land complex, 3 to 8 percent slopes--------~+ 15,500 } 5.1 
Se {Sibleyville loam, 3 to 7 percent slopes--~---~---~~~+~+--+--~+---- : 4,700 } 1.65 
Sd iSibleyville-Vinland loams, 3 to 7 percent slopes--- 1,800 j 0.6 
Se iSogn-Vinland complex, 5 to 20 percent slopese+~-- wate enn eenn 14,000 } 4.6 
Va iVinland-Rock outcrop complex, 20 to 40 percent slopes-------- 9,900 } 3.3 
Wa {Wabash silty clay loam H 560 | 0.2 
Wb 1Woodson Silt loam-~~----~-- + = 222 nnn nn nnn nn nn nen n en nee e nee - 46,750 15.3 

! fee ee fe ee ee 

| TOLA] anne w ene cece nen e ee een tees en ene e rene eee eee ene eeeeeen ene mee i 304,704 | 100.0 
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TABLE 5.-«YIELDS PER ACRE OF CROPS AND PASTURE 


The estimates were made in 1975. 
Absence of a yield indicates that the soil is not suited to the crop or the crop generally is not 


grown on the soil] 


{Yields are those that can be expected under a high level of management. 
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cd t t i t t { t { t t ! 1 t 1 t t t t 1 t t t if t 
co t t 1 t t 1 t t t 4 { i] t { i q t ! ' t q i ! t 
ae] t t i) t t 1 t { t t F t t t { iy t ! { t { q i} t 
oe i ' t t t t t t ! t t t t { ! ! t i] ibd t t 4 t t 
gm t t 4 q ! i t { 1 t t t t t t t t n ' t 1 4 1} t 
on t t t t 1 t t i t t t i t i] t ' t ov ! t t ! t t 
i= ' t t 4 t t t 4 sy t t i] t t { t t t nal ! t { set i. ' 
Qa t t t t t t t t a t t ' t t 1 t t t & t ‘se. 1 @ ! t t 
Ao { t { q t t t 1 q t t t t ' t t t fe ' bo ft t ett t t 
AS t t t { anf t { a t t i] ! oo i ' t t t wo i] ut 1 rat t i] 
° t t t 4 4 ot t { q t t 1 oe)" at i] t t =] ae st { wat t t 
wy t oO t { oot ot t { we Ce t ae ih ' rot Pet i] t oo f t o bof Qt { >t t i] 
oe ft oH t a mat or t a ot t set Ly oat ae { t or t gi ae 4 mt ! t 
oOo? he ' ! at ot t ie. | wot ! tit i] vt tt wot sel t ort oot bal wit ot { ot J oo ft 
ni Lo abel oO Uv at ct t lon of t rt a St ait at oO ct of na * ut ut Oo cad UD ao 
Oo Uo fy [2] sa 0 cd a go ua 2 i a = uo da xo oO a] Ho og © Oa yy ao wv 00) 
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See footnotes at end of table, 


66 SOIL SURVEY 


TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE-~Continued 


t t t 
i $ i 4 1 
Soil name and { i i H i Smooth 
map symbol { Corn i Grain sorghum Soybeans 1 Wheat ,winter 1 bromegrass 
t 
i Bu ’ Bu ‘ Bu H Bu H AUM! 
Vinland: i i i H H 
Wasceeds See Soon ent a ' cat ! a } ane ! ies ! sae 
t t t Fs { 
t t t 1 
Wabash H H { H H 
Waseouwanthuccewsacdcces! 80 80 35 36 oes 
sf t 1 1 i 
Woodson: | i i ' i 
! t t i . 
1 4 1 f i 
t tT t 1 t 


lanimal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one 
mule, five sheep, or five goats) for a period of 30 days, 

athis map unit is made up of two or more dominant kinds of soil, See description of the map unit for 
composition and behavior characteristics of the map unit. 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY 
{Only the soils suitable for production of commercial trees are listed] 


! Management concerns i Potential productivity 
t 


Soil name and Equip- + 


Norway spruce, 
Scotch pine, 
European larch, 
eastern redcedar, 
sugar maple, 
white spruce, 


i 1 t ! 
Map symbol {Erosion {| ment {Seedling}! Wind= {| Plant |} Important trees [Site Trees to plant 
thazard {| limita-}mortal- {| throw {competi-} tindex} 
H i tion |} ity i hazard i tion } H H 
i i Hl 1 t Hl i 1 
Chase: i i i f H | H i 
Ca-----~- oem emce am meme {Slight {Moderate!{Moderate/Slight {Slight {Bur oak~---«------~-} 62 }Pecan, 
: i H i H {Hackberry ~! 69 | green ash, 
H H i i H {Green ash ! 60 | eastern cottonwood, 
i f i i H {Eastern cottonwood--| 66 | 
H i i H i {Black walnut-----~- -~| 66} 
Eudora: H { { ! H i H H 
Ba, Ebaa----------{Slight [Slight {Slight jSlight |ModeratejEastern cottonwood--{ 105 {Eastern cottonwood, 
i H H i H famerican sycamore---} 105 {| American sycamore, 
i H H i i {Hackberry-----------] --= | 
: H { H H {Black walnut-~----- af aa- | 
H H i H H {Green ash-=-----s--=| --= | 
H H i H ! H i i 
lge: i H i H i : ' i 
Eudora part-----{Slight {Slight {Slight {Slight {ModeratejEastern cottonwood--{ 105 jEastern cottonwood, 
i H i H ; {American sycamore---| 105 | American sycamore. 
i H f H i {Hackberry~—------e-==| ==- | 
' i i i i iBlack walnut aoe] 
! H i H i iGreen ash------- anes 
H i i H i ; { H 
Kimo part\-<e---/Slight |Moderate{Moderate}Slight {Slight {Eastern cottonwood--} 90 {Eastern cottonwood, 
i H H H H twhite oak-~------ ---| 62 | green ash, 
; H i ! H iNorthern red oak----{ --- | American sycamore, 
i H : H } }Hackberry----e----+{ --- | pecan. 
‘ { i i i iGreen ash----------- fa. | 
t t I i 7 t t { 
5 ! 1 ! 1 1 1 1 
TEd: i i i i i i 
Eudora parte----{Slight {Slight {Slight {Slight |Moderate]Eastern cottonwood--} 105 {Eastern cottonwood, 
i i H H H american sycamore--~} 105 | American sycamore, 
' ' i ; i !Hackberry--------~--} --- | 
i H i H i {Black walnute-=-e-0-/ -=- | 
i ‘ i H i {Green ash---~~ wenn baat 
i H H i i H H { 
Kimo part----+---jSlight {Mederate}ModeratejSlight j|Slight {Eastern cottonwood--} 90 {Eastern cottonwood, 
i ; i ; I [White Oak~----00e~==} 62 | green ash, 
i ; H H H fNorthern red oakew=={ =-- | American sycamore, 
H i j i | {Hackberry~~~----- w--{ --- | pecan, 
H i H H H iGreen agh~----------| --= | 
t t g t t t t t 
1 4 $ 1 1 i 1 t 
Kennebec: H { { | | | H H 
Ka, Kdew----------{Slight {Slight {Slight {Slight {Moderate{Black walnut------ ~-{ 75 {Black walnut, 
H H H H } 'Bur oak-~~---------- ~} 63 ] bur oak, 
! ! i ! : }Hackberry~eceeeneene} w== | hackberry, 
{ H H H Hl 'Green asShq----------} --- | green ash, 
i i H i H 'rastern cottonwood--} --- | eastern cottonwood, 
H H H H H H { ! American sycamore, 
t t i t i ! t | 
t 1 y 1 $ t 5 ! 
Kimo: i : H i H i i i 
K Onna nnn nnn ncn enn en ‘Slight {iModerate{Moderate!Slight {Slight {Eastern cottonwood--} 85 {Eastern cottonwood, 
! i i i { {White Cak~w-.-..-----{ 60 | green ash, 
i i H i H 'Northern red oak--~-{ --~ | American sycamore, 
i H H i 'Hackberry------+ wenn! a-- | pecan. 
H i i i H [Green ashe--~--eeene} -== | 
t t t t t t / 
1 i i t t 1 
Ladoga: H { i i i H i 
La, Lb------------ {Slight {Slight {Slight {Slight {Moderatej/White oak-~--- eoseee ! 65 !Eastern white pine, 
i H i H Northern red oak----} 65 | red pine, 
I H i i i i 
i H i H H H 
t t t t t r 
1 5 t s 4 ! 
t t ' i t 1 
1 5 ' ! 4 4 
t t t I t t 
1 4 ' 1 4 t 
t ! t t t ! 
t i t 1 i 1 
H i i H i H 


See footnote at end of table, 
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TABLE 6.~--WOODLAND MANAGEMENT AND PRODUCTIVITY-~Continued 


Equip | 
ment {Seedling 
limita~jmortal- 


Soil name and 


t 
1 
I 
map symbol 1 Erosion Plant Trees to plant 
i 
1 


t 

! 

Wind- | 
competi-~} 
t 

1 

H 

i 

1? 


t 
1 
Important trees {Site 
throw H 


hazard jindex 


H i tion {| ity i hazard {| tion | H 


1 
t 
y 
t 
4 
t 
1 
1 
t 


t 
i) 
i t ! t 
! 1 t 1 
| H | i 
t t t L 
t t ' ! 
t t t 3 
t t ! i} t 
! ' ! 1 t ! 
{ t ' ! t 1 
t ' ‘3 1 ! t 
eading: H H | } | H | 
Raennnwneewneenne={Slight {Slight {Slight jSlight {ModeratejBlack walnut-------- 73 {Black walnut, 
i ! ! ! H | Hackberry~---~----=~ i 69 { green ash, 
i H H i H {Bur oak-~+-+-+------- ! 60 | haekberry, 
i I i H i iShagbark hickory----{| 62 | American sycamore, 
{ | Southern red Oakese=a! --. | eastern cottonwood, 
tT t 1 
! ! 4 t ! 1 ! 1 
Sharpsburg: { ' H i H H i i 
Sa, 1Sb-+---------/Slight {Slight {Slight {Slight {Slight |Black oak-----------! 60 /Black walnut, 
t | { i { {Black walnute-------} 60 | hackberry, 
i i 1 ' ' {White oak~-~-~~ -----! --- | green ash. 
' i f i { {Hackberry=-~~~-~~~-~~ Weds 
{ { i I H 'Green aShawa-a-.--00} .-- } 
t 1 1 t t t t t 
! $ ! 1 ' 1 y 4 
Wabash: H i i i | i 1 H 
Wana ee ene wew--{Slight {Moderate{Moderate|Moderate;Severe {Pin oak-------------{ 75 }Pin oak, 
if t t J 1 3 t T 
1 1 1 ! i ' 1 5 pecan, 
H 1 ' i ' i eastern cottonwood, 


\This map unit is made up of two or more dominant kinds of soil. See description of the map unit description for 
composition and behavior characteristics of the map unit, 
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TABLE 7.~-BUILDING SITE DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions 
of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


t t 
§ 1 
Soil name and Shallow H Dwellings Dwellings Small Local roads 
t 
1 t 
ly 


i 
H 
Map symbol excavations without with { commercial and streets 
basements basements buildings 
1 , i) 1 1 
Chase: | H ! f ! 
Camm n enn n nner en en iSevere: \Severe: {Severe: {Severe: jSevere. 
| too clayey. | floods, ! floods, { floods, ! shrink-swell, 
H | shrink-swell, | shrink«swell, | shrink-swell, | low strength, 
1 | low strength, low strength. i low strength. 
1 , t t 1 
Eudora: | H | i | 
Ea, Ebeweeweneeee | Moderate: {Severe: {Severe {Severe: {Severe: 
| floods, | floods, | floods, i floods, ' frost action, 
i H H H i 
lEe: f H H ‘ H 
Eudora part---~|Moderate: {Severe: {Severe: 'Severe: iSevere: 
floods, | floods. i floods, floods, frost action. 
t 1 ’ t J 
Kimo parte--<-=!Severe: {Severe {Severe: iSevere: Severe: 
i wetness, { floods, | floods, i floods, | shrink-swell, 
H i shrink~swell. 1 shrink-swell, i shrink«swell,. low strength. 
t 1 1 iT t 
"ad: | 
Eudora part----{Moderate: }Severe: \Severe: 'Severe; iSevere: 
! floods. ' floods, i floods, floods, frost action. 
' 1 1 y 1 
Kimo part=--<---|Severe: {Severe: {Severe: {Severe: iSevere: 
} wetness, { floods, } floods, i floods, i shrink-swell, 
i ' shrink-swell, { shrink-swell. i shrink-swell. low strength. 
t 
1 s t ! ' 
Grundy: { H { i i 
Gawnnw ewww enna n=- | Severe: {Severe: tSevere: iSevere: }Severe: 
| wetness, { shrink-swell, 1 shrink-swell, ! shrink-swell, | shrink-swell, 
{ { low strength. {| wetness, | low strength, | low strength. 
i i 1 low strength, ' 
5 5 ! 1 1 
Kennebec: | H 4 H H 
Ka, KDen--2n-----] Severe: {Severe: iSevere: {Severe: }Severe: 
| floods, } floods. | floods. 1 floods. | floods, 
H { H | | frost action, 
i Hl H | } low strength. 
H H i ' H 
Kimo: H H i 1 i 
Ke~-+--- wan nwenn | Severe; 'Severe; 'Severe: Severe: |Severe: 
i wetness, | floods, | floods, i floods, ! shrink-swell, 
t H shrink-swell,. H shrink-swell. shrink-swell, i low strength. 
t 1 4 t 1 
Ladoga: i i i i i 
Law-a--n-nnen == | Moderate: {Moderate: {Moderate: {Moderate: {Severe: 
{ wetness, { shrink-swell, | shrink-swell, { shrink-swell, i frost action, 
i H | slope. i low strength. 
t t 
1 5 1 ! $ 
LD wwe mmm nmmcnmnn | Moderate: Moderate: Moderate: {Severe: Severe: 
} slope, { shrink-swell, i shrink-swell, { shrink-swell, { frost action, 
i wetness. i slope. { slope, slope, i low strength. 
. iT ! ? ' 
Martin { | { H | 
MA wa anne wenn {Severe: iSevere: {Severe: \Severe: {Severe: 
| too clayey. { shrink-swell, | shrink-swell, { shrink-swell, { low strength, 
| { { | } shrink-swell. 
i i i i i 
IMb: i I { { i 
Martin part----{Severe: | Severe; | Severe: iSevere: iSevere: 
{ too clayey. | shrink-swell, | shrink=-swell, | shrink-swell. f low strength, 
' ' i shrink-swell, 
' 1 y | t 
Vinland part~--|Moderate: {Moderate;: ‘Moderate: | Severe: {Moderate: 
! depth to rock, | depth to rock, { depth to rock, | slope. ! depth to rock, 
slope. | slope. i i slope, 
t 
1 i) 1 t 


| Slope, 
! 
1 


See footnote at end of table, 
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TABLE 7.--BUILDING SITE DEVELOPMENT=-Continued 


Shallow 


H Dwellings 
H excavations 
t 


without 


Soil name and 
map symbol 


t basements basements i buildings H 


1 
Morrill: H 
Me--~---+------- ~-|Moderate: Moderate: 
| too clayey. shrink-swell, 
i low strength, 
Orthents: I 
Oa, | 
{ 
Oska: ; 
Obannnn nnn n wens iSevere: Severe: 
{| depth to rock, shrink-swell, 
t 
loe: H 
Oska part------}/Severe: Severe; 
i depth to rock. shrink-swell. 
Martin part-~--}/Severe: Severe: 
: too clayey. shrink-swell,. 


Pawnee: 
Pann nnn enna w-=-| Severe: Severe: 
{ too clayey, shrink-swell, 
| 
Polo: H 
PC meee ween eneenn | Severe: Severe: 
| too clayey. shrinkeswell, 
| 
Pits, quarries: { 
Qa. i 
i 
Reading: i 
Raaneewnccwenwce= | Moderate: Severe: 
{ floods, floods, 
| 
Sharpsburg: { | 
Sa, !Sb--~-------~- {Slight----------- iSevere: 
| shrink-swell. 
Sibleyville: 
SO- nna wen ncn ~---~+}|Moderate: Moderate: 
depth to rock, depth to rock, 
low strength, 
isd: 
Sibleyville 


Moderate: 
depth to rock, 


t 
{ 
1 
t 
1 
{ 
1 
1 
t 
y 
1 
§ 
1 
4 
t 
s 
i 
1 
e 
iy 
H 
{ depth to rock, 
{ low strength, 
t 

i 

t 

t 

t 

4 

t 

t 

t 

= 

4 

t 

iy 

t 

t 


Vinland part--={Moderate: Moderate: 
depth to rock, depth to rock, 
Sogn: 
lSe; 


Severe: 


Sogn part-~~~~-{Severe: e 
depth to rock, 


{ depth to rock, 


Vinland part---{Moderate: Moderate: 
{ depth to rock, depth to rock, 
slope, slope. 


See footnote at end of table, 


Dwellings 
with 


Moderate: 
Shrink~swell, 
low strength, 


Severe: 
shrink-swell, 
depth to rock, 


Severe: 
shrink-swell, 
depth to rock, 


Severe: 
shrink-swell. 


Severe: 


e 
shrink-swell, 


Severe: 
shrink-swell, 


Severe: 
floods, 


Severe: 


e 
shrink-swell. 


° 
depth to rock, 
low strength. 


Moderate: 
depth to rock, 
low strength, 


Moderate: 
depth to rock, 


Severe: 
depth to rock, 


Moderate: 
depth to rock, 
slope, 


Small 
commercial 


Moderate: 
slope, 
shrink-swell, 
a 


ow strength, 


Severe: 
shrink-swell, 


Severe: 
shrink-swell, 


Severe: 


hrink~-swell. 


uo 


Severe: 
shrink-swell. 


Severe: 


e 
shrink-swelil, 


Severe: 
floods, 


Severe: 
shrink~swell, 


Moderate: 

depth to rock, 
low strength, 
slope. 


Moderate; 
depth to rock, 
slope, 


Severe: 


e 
depth to rock, 


SOIL SURVEY 


Local roads 
and streets 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
shrink~swell, 


Severe: 
8 


Severe: 
low strength, 
8 


hrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
1 


ow strength, 


Severe; 
low strength, 
frost action, 


Severe: 
shrink-swell, 
1 


ow strength, 


Moderate: 
low strength, 
frost action, 


Moderate: 
low strength, 
£ 


rost action, 


Moderate: 
depth to rock. 


Severe: 
depth to rock, 


Moderate: 
‘depth to rock, 
slope. 
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TABLE 7.--BUILDING SITE DEVELOPMENT--Continued 


Soil name and Shallow Dwellings Dwellings Small Local roads 
map symbol excavations without with commercial and streets 


i H basements i basements buildings i 


i i i 
i H { 
H i H 
t t 1 
H i i i 
Vinland: | H { H i 
Vaz i i i H ' 
Vinland part---j{Severe: Severe: {Severe: Severe; Severe: 
H slope, ! slope. i slope, i slope. ! slope. 
LY | 5 1 1 
Rock outcrop i { | i { 
part. i H i i { 
H j H H H 
Wabash: H i i H H 
Wa----------ee---! Severe! 'Severe: iSevere: iSevere: {Severe: 
| wetness, i wetness, | wetness, | wetness, | wetness, 
} floods, { floods, { floods, { floods, | floods, 
i too clayey. i shrink-swell, i shrink-swell. shrink-swell. i shrink-swell, 
4 i i 1 
Woodson: Hi j i i | 
Wh--------------~ iSevere: }Severe: }Severe: iSevere: {Severe: 
i too clayey, | shrink-swell, { shrink«swell, { shrink«swell, { shrink-swell, 
{ wetness, | low strength, | low strength, | low strength, { low strength. 
' i wetness. i wetness. | wetness, H 


iphis map unit is made up of two or more dominant kinds of soil. See description of the map unit for 
composition and behavior characteristics of the map unit. 
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(Some terms that describe restrictive soil features are defined in the Glossary. 
of “slight," "moderate," "good," and "fair." 


rated] 


Soil name and 
map symbol 


CO wa wee eee ene 


ge: 


: 

1 

I Septic tank 
i absorption 
H fie 

1 

t 

t 


' 
{Severe: 
peres slowly, 


floods, 


Eudora parte-----;Moderate: 


floods, 


Kimo part--------j Severe: 


Laws nnweeneeeen ene 


t 
! 
t 
1 
t 
i 
r 
1 
/ 
! 
I 
1 
ise 
{ peres slowly. 
t 

1 

t 

1 


Severe: 
peres slowly. 


led: 
Eudora part------|Moderate: 
| floods. 
t 
4 
Kimo part-.------ |Severe: 
i peres slowly. 
1 
Grundy i 
Gaeoassessnscn ~~---!Severe: 
i peres slowly, 
H wetness, 
t 
Kennebec: I 
Kdacweenseecduccs iSevere: 
| floods, 
wetness, 
t 
Kbssaccce. wwe mnmennn | Severe: 
| floods, 
wetness, 
t 
Kimo: H 
KO mmm mmeeemncnnenne | Severe: 
i percs siowly. 
t 
Ladoga: i 
i 
! 
t 
t 
' 


LD wana enna eee | Severe: 


Martin: 


Ma wm wee eee eee ee 


Imb: 


perecs slowly. 


vere: 


: 
| 
t 
t 
t 
' 
ie 
4 
ise 
H percs slowly. 
t 
1 


Martin parte-~---/Severe: 


Vinland part-~~~~ 


Morrill; 


MO ww an eee ween nnn --- 


peres slowly. 


i 
i 
{Severe: 

! depth to rock. 
t 

t 


! 
{Severe: 


percs slowly, 
i 


See footnote at end of table. 


TABLE &8.--SANITARY FACILITIES 


Sewage lagoon 
areas 


Slight--------- = 


Mo 
8 


Mo 
8 


derate: 
eepage, 


derate: 
eepage. 


Slightenaneweeeen 


Mo 
8 


derate: 
eepage, 


Slight ~---------- 


Mo 
8 


Se 
f 


Se 
-£ 


Mo 
8 


se 
8 


Mo 
8 


derate; 
lope. 


vere: 
loods, 


vere: 
loods, 


derate: 
lope. 


vere: 
lope. 


derate: 
lope. 


derate: 


Trench 
sanitary 


isevere: 
too clayey. 


derate: 


Mo 
floods. 


Moderate: 


° 
floods. 


Moderate: 
floods. 


Severe: 
wetness, 


Moderate: 
too clayey, 
wetness, 


Severe: 
floods, 
wetness, 


Severe: 
floods, 
wetness, 


Severe: 
wetness, 


Moderate: 
too clayey, 


Moderate: 
too clayey. 


Severe: 
too clayey. 


Severe: 
too clayey. 


Severe; 
depth to rock, 


Moderate: 
too clayey. 


Area 
sanitary 


Severe: 
floods. 


Moderate: 


° 
floods, 


Moderate: 


° 
Floods. 


Moderate: 
floods. 


Severe: 
wetness, 


Moderate: 
wetness, 


Severe: 
floods, 
wetness, 


Severe: 
floods, 
wetness. 


Severe; 
wetness, 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope, 


Slight-------- — 


Slight-2<0c0cem= 


SOIL SURVEY 


See text for definitions 
Absence of an entry indicates that the soil was not 


Daily cover 
for landfill 


Poor: 


too clayey. 


Good, 


Good, 


my 


air: 
too clayey. 


Good, 


a 


air: 
too clayey. 


Fair: 
too clayey. 


Good, 


Good. 


q 


air: 
too clayey. 


Fair: 
too clayey. 


es) 


air: 
too clayey, 
slope. 


1Poor: 


thin layer. 


Poor: 


thin layer, 


a) 
to 


ory 


hin layer, 


Fair: 
too clayey. 
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TABLE 8,=--SANITARY FACILITIES-~-Continued 


part. 


t t t t t 
! 4 ' iT 1 
Soil name and H Septic tank {| Sewage lagoon | Trench { Area { Daily cover 
map symbol | absorption { areas H sanitary { sanitary | for landfill 
i fields H } landfill Hl landfill H 
t t . 
! . 4 i 1 
orthents: i H ' i i 
Oa. H { : H i 
t t 1 1 t 
1 1 4 1 1 
Oska: i H i H H 
0) oo {Severe: iSevere: {Severe: {Slight----------- {Poor: 
| depth to rock, | depth to rock. {| depth to rock, | } too clayey. 
| peres slowly. H i H { 
i H H ' i 
Joe: i H i i i 
Oska part-------- {Severe: {Severe: iSevere: [Slight------+-----} Poor: 
| depth to rock, {| depth to rock, j} depth to rock. | | too clayey. 
i peres slowly. } H { H 
t ! t t 
, $ 1 i ' 
Martin part------ {Severe: {Moderate: iSevere: {Slight----------~+ |Poor: 
peres slowly. | slope, { too clayey. i thin layer, 
t i. 1 
1 4 ' ! ! 
Pawnee: | } H H i 
Pawn nen wwe nen !Severe: {Moderate: {Severe: iSlight----- wenen=} Poor: 
i percs slowly. } slope, i too clayey. ' i too clayey. 
i t 
5 I ! 5 1 
Polo: H H H i i 
Pés-eensensascesoae 'Slight-----------/Moderate: 'Moderate: | Slight\------e0--) Fair: 
i | slope, ! too clayey. | { too clayey. 
H ! seepage.. H H i 
H ; H f i 
Pits, quarries: H H H i H 
Qa. i i i i i 
t t T 1 1 
1 4 1 1 bi 
Reading: H H H i i 
Raw-neneceneeesss--!} Moderate: iModerate: iModerate: iModerate: iFair: 
| percs slowly. { seepage. { floods, { floods, { too clayey. 
H H | too clayey. H i 
i i i | | 
Sharpsburg: H H H i | 
Sa, | Sbewwwannnenen! Severe: }Moderate: iModerate: {Slight----~------ {Fairs 
H peres slowly. | slope, { too clayey. H | too clayey. 
t t . ' 
t ! ! t t 
Sibleyville: H i i i i 
SCewweee cee een eeen= | Severe: {Severe: Severe: {Slight----------- iFair: 
| depth to rock. { depth to rock. {| depth to rock. } | thin layer, 
t t t t t 
Isa; i t t i H 
Sibleyville part-]Severe: iSevere: fSevere: iSlight-~--~~------ tFair; 
! depth to rock. } depth to rock. | depth to rock. j | thin layer. 
% i 1 t 
1 t 1 y 
Vinland parte----]Severe: {Severe: {Severe: {Slight~--------- --}Poor: 
H depth to rock. H depth to rock. i depth to rock, i ! thin layer. 
| ! ! 1 ' 
Sogn: i H H i i 
1Se: i H i i 1 
Sogn part-------- {Severe: {Severe: iSevere: {Moderate: {Poor: 
{ depth to rock, {| depth to rock, {| depth to rock, {| slope. { thin layer, 
H } slope. { | ' area reclaim 
t tT 1 3 t 
' s $ 1 t 
Vinland part----- {Severe: |Severe: {Severe: {Moderate: |Poor: 
} depth to rock, | depth to rock, { depth to rock. j;{ slope. { thin layer, 
i i slope, | i i 
t t ! t t 
. 1 1 1 ! ' 
Vinland: i i H | | 
Va: i i { { i 
Vinland part-----{Severe: {Severe: {Severe: iSevere: {Poor:; 
! depth to rock. {| depth to rock, { depth to rock, j{ slope. i thin layer. 
t t t t 
i Slope, ' t ' 
: t i t 
1 1 t t 
t t t t 
1 1 ! ! 
t t t t 
1 1 4 t 
t t t t 
! ! t ' 


s 
i 
t 
i 
Rock outcrop i 
H 
t 
1 


See footnote at end of table, 
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TABLE 8.--+SANITARY FACILITIES~-Continued 


map symbol absorption areas sanitary sanitary for landfill 


i fields i i landfill landfill i 


1 
Wabash: H 


t Fy t 
i t t i 
Soil name and | Septic tank { Sewage lagoon } Trench Area { Daily cover 
F t t t 
i 1 i 1 
t t t t 


: 4 § 
t t t t 
' ' , ) 
Wann--2n nn nen nee nee | Severe: iSevere: ;severe: iSevere: {Poor: 
{ peres slowly, | floods, | floods, | floods, } wetness, 
| floods, | wetness, | wetness, | wetness, } too clayey. 
wetness, too clayey. i ' 
1 1 1 t 1 
Woodson: H i i | { 
Wbh+--++-++++------- Severe: {Slight~---------- {Severe: {Moderate: {Poor: 
| peres slowly, H too clayey. wetness, too clayey. 
t if i . 
1 | t ! 


| wetness, 
t 


Ivhis map unit is made up of two or more dominant kinds of soil. See description of the map unit for 
composition and behavior characteristics of the map unit, 


JOHNSON COUNTY, KANSAS 


TABLE 9.-=CONSTRUCTION MATERIALS 


["Shrink~swell" and some of the other terms that describe restrictive soil features are defined in the 


Glossary. 
that the soil was not rated] 


Soil name and 


1 

i Roadfill 
map symbol ' 

t 


Chase; 
Caeeasasecan weweeewne | POOP: 
low strength, 
shrink~swell, 
Eudora; 
Ea, Eden meneccccwnee | POOr: 
low strength, 
lke: 


low strength, 
shrink-swell. 


led: 
Budora part-------- or: 


4 
t 
t 
t 
1 
| 
t 
t 
t 
1 
t 
t 
! 
t 
t 
1 
t 
1 
H 
Eudora partq-------{ Poor: 
if 
1 
t 
1 
t 
1 
ft 
! 
t 
t 
1 
1 
13 
H 
IPo 
H low strength. 
1 


low strength, 


shrink-swell. 
Grundy: 
Gann nen nee eee --{|Poor: 

low strength, 
Kennebec: 


t 
' 
t 
! 
1 
! 
1 
1 
t 
i 
1 
i Shrink~-swell, 
1 
4 
t 
t 
t 
1 
t 
i 
t 
1 
t 
ig 


° 
thin layer. 


Morrill: 
MC nna w eee nee ee en nnn 


Fair: 
low strength, 


Kimo: 
KC w---2--- aemecweeeee| POOP: 
| low strength, 
| shrink-swell, 
t 
! 
Ladoga: H 
L Diwmeminin mime aieinaaine manie {Poor: 
| low strength, 
t 
4 
Losas<s= Purcarcares oa tare eee {Poor: 
{| low strength, 
Martin: { 
Maeoues. nc cin we---} Poor: 
{ low strength, 
{ shrink~-swell. 
t 
Imb: 
Martin parte------=|Poor: 
i low strength, 
! shrink-swell. 
t 
1 
Vinland partew---<-} Poor: 
t 
H 
1 
1 
t 
' 
1 
! 
! 
! 
t 
1 


See footnote at end of table, 


See text for definitions of "good," "fair," and "poor." 


Sand 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


Unsuited: 


n 
excess fines, 
Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 


n 
excess fines, 


Unsuited: 
excess fines, 


xcess fines, 


Unsuited: 


n 
excess fines. 


Gravel 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 

Unsuited: 

excess fines, 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines. 


Fy 
! 
t 
' 
t 
5 
t 
tT 
4 
t 
1 
t 
i] 
1 
4 
T 
4 
t 
i 
t 
4 
t 
1 
i 
t 
i 
iY 
t 
! 
i 
! 


1 
1 
t 
! 
! 
t 
{ 
t 
t 
' 
tr 
1 
t 
4 
t 
t 
t 
' 
t 
t 
t 
' 


t 
1 
t 
! 
! 
t 
t 
' 
t 
1 


t 
1 
t 
! 
t 
1 
t 
$ 
t 
1 
t 
$ 
i 
t 
t 
! 
t 
i] 
tT 
1 
t 
1 
! 
1 
t 
1 
i 
1 
1 
1 
t 
! 
t 
q 
' 
1 
1 
! 
t 
' 
i 
4 
t 
1 
if 
t 
! 
t 
t 
4 
t 
1 
t 
r 
t 
1 
t 
t 
t 
1 
t 
t 
t 
sy 
1 
t 
1 
t 
t 
' 
1 
a 
{ 
, 


Fa 
t 


Go 


Go 


Fai 


ir: 
hin 


od. 


od. 


ir: 


Absence of an entry indicates 


Topsoil 


layer. 


too clayey. 


Go 
Fai 
t 
Fai 
Go 
Fa 
t 
F 


F 


od. 


ar: 


oo clayey. 


ire 
thin 


od. 


Lr? 


layer. 


oo clayey. 


ir: 
hin 


Ley 
hin 


layer. 


layer, 


lope. 


Fair 


F 


Po 


ir: 


a 
too " glbyeys 


oo clayey, 


or: 


reciain, 
layer. 


layer. 
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TABLE 9.~-CONSTRUCTION MATERIALS-=-Continued 


1 
Soil name and i Roadfill 
map symbol i 
$ 
Orthents: 
Oa, 
Oska: 

OD awe r ec eeencceneeen=| POO: 
shrink-swell, 
low strength, 
thin layer, 

Toe; 

Oska part-<--------; Poor: 
shrink-swell, 


low strength, 
thin layer, 


! 

t 

t 

t 

t 

t 

t 

t 

1 

H 

t 

1 

t 

t 

t 

Lf 

t 

1 

t 

i 

‘ 

! 

! 

1 

r 

t 

1 

! 

i 

{| low strength, 
} shrink-swell. 
1 
! 
i 
i 
t 
? 
t 
J 
t 
i 
t 
4 
H 
1 
‘ 
t 
i 
t 
4 
I 
’ 
t 
1 
t 
i] 
t 
t 


Pawnee: 

Pa anwwwcannwenewnenee ! POOP: 
shrink-swell. 

Polo: 


PO nwa eee eee eee cece 
shrink-swell, 
low strength. 


Pits, quarries: 


Qa. 
Reading: 
Rassee<o ae enn nnn eee ;Poor: 
low strength, 
Sharpsburg: 
Sa, 1Sb--~~---+~+----!Poor: 
shrink-swell, 


low strength, 


Sibleyville: 
SC mmm warn nnn nnn nnenn =| Fair; 


low strength. 


\sd: 
Sibleyville part---{Fair: 
low strength, 


thin layer. 
Sogn: 
1Se: 
Sogn, part----++-----j Poor: 
thin layer. 


Vinland partq------- : 
thin layer. 


vinland: 
Va; 
Viniand part------- Poor: 

thin layer, 


t 
1 
t 
t 
t 
1 
T 
y 
t 
t 
i 
t 
t 
t 
i 
t 
rf 
t 
¢ 
£ 
t 
1 
t 
4 
i 
! 
t 
t 
i 
Vinland part----- ~-}Poor: 
H : 
1 
t 
1 
t 
1 
i 
t 
' 
ft 
t 
t 
t 
t 
4 
t 
i 
1 
4 
t 
1 
c 
1 
t 


Rock outcrop part. 


See footnote at end of table. 


Sand 


suited: 
xeess fines, 


Cc 
os 


suited: 
xcess fines, 


Cc 
os 


suited: 
xeess fines. 


os 


suited: 
xcess fines. 


qa 
os 


suited: 
xcess fines, 


Cc 
os 


suited: 
xcess fines. 


= 
os 


suited: 
xeess fines, 


os 


suited: 
xcess fines, 


c 
as 


suited: 
xcess fines, 


os 


Unsuited: 
e 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuiteds 
excess fines. 


Gravel 


suited: 
xcess fines. 


Cc 
os 


suited: 
xcess fines, 


c 
os 


suited: 
xcess fines. 


os 


suited: 
xcess fines, 


Cc 
os 


Unsuited: 
excess fines. 


suited: 
xcess fines. 


os 


suited: 
xeess fines, 


os 


suited: 
xcess fines. 


= 
os 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines, 


suited: 
xcess fines. 


es 


SOIL SURVEY 


Topsoil 


Fair: 
thin layer, 
too clayey. 


Fair: 
thin layer, 
too clayey. 


Fair: 
too clayey, 


Poor: 
too clayey. 


Fair: 
too clayey. 


thin layer. 


thin layer. 


thin layer. 
area reclaim, 
thin layer. 
area reclaim, 
area reclain, 


thin layer. 


area reclaim, 
thin layer. 
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TABLE 9.--CONSTRUCTION MATERIALS~-Continued 


Sand Gravel Topsoil 


pi 
1 
Soil name and t Roadfill 
map symbol ! 
{ 
t 


a 
shrink~swell, excess fines. excess fines, thin layer, 


low strength, 
Sn 


Cf 
1 
1 
4 
H 
t 
Fe 
1 
! 
1 
i 
wetness, i excess fines, 
t 
t 
t 
1 
! 
t 
t 
t 
t 
1 
! 
1 
t 
i; 


Wa wwe ewe eee eee {Poor: Unsuited: Unsuited: Poor: 
i excess fines. wetness, 
| shrink-swell, too clayey. 
} low strength, 
t 
i 
Woodson: i 
WD wmccmcncewnemenamen | POOP: Unsuited: Unsuited: Fair: 
t 
H 
t 
t 


IThis map unit is made up of two or more dominant kinds of soil. See description of the map unit for 
composition and behavior characteristics of the map unit. 


78 SOIL SURVEY 


TABLE 10.~--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. Absence of an entry indicates 
that the soil was not evaluated] 


slope. 


Vinland part---j;Depth to rock Thin layer---~~{Not needed--~-~--{Rooting depth, 


t 
' 
t 
t 
t 
1 
t 
t 
t 
t 
t 
! 


Not needed----~-{Slow intake, 


Low strength, 
{ erodes easily, 


thin layer, 
shrink-swell. 


Depth to rock, 
erodes easily. 
droughty. 


t t t 1 t fT 
i 1 1 i t ! 
Soil name and ] Pond | Embankments, } Drainage { Irrigation | Terraces { Grassed 
map symbol i reservoir { dikes, and H i H and { waterways 
H areas H levees | H L_diversions H 
a) as cis (rr ies cae iil 
Chase: ' i i 4 ! ! 
CO aww nme ee | Favorable~----~- {Shrink-swell, jFloods, {Slow intake, iNot needed----- {Peres slowly. 
| low strength, peres slowly. ' floods, i i 
1 1 t 
t ! t 1 t 1 
Eudora: H i i { i H 
Ea, Eb-~------ ~+-!| Seepage--------/Low strength, jNot needed----~{/Favorablew-----j;Not needede..--;Not needed, 
t ! piping. t t | : 
oe 1 | | 
i 1 ! 1 1 t 1 ‘ 
Eudora part-~~-~-|Seepage-------- {Low strength, |Not needed----- {Favorable-----=jNot needed-----j;Not needed, 
; PEEEs 
1 4 i 4 t ! 
Kimo part------ |Favorable-~~--- iShrink-swell, |Wetness, jWetness, iNot needed-----{Not needed, 
H | low strength. {| poor outlets, ; floods, i H 
‘ i H peres slowly. i 
Ed: i 1 i i] i 
Eudora part----{Seepage-------~ {Low strength, {Not needed----- 'Favorable-----~ INot needed---~- !Not needed. 
H } piping. | i I i 
H H H i I i 
Kimo part------{Favorable-----={Shrink-swell, {Wetness, fWetness, ;Not needed----~ iNot needed, 
H | low strength. | poor outlets. { floods, H H 
! 1 ' peres slowly. | H 
t t t i t t 
| | 
Grundy: t H 1 ' i 1 
Chacawnnnietemawan {Favorable------ {Low strength, {Peres slowly, {Slow intake, iPeres slowly, j{Percs slowly, 
H | shrink«swell, 1 wetness, {i peres slowly. {| wetness, { wetness, 
t t t t t 
t 1 t J t 1 
Kennebec: | i i H i H 
Ka, Kbw---------— | Seepage-------- {Low strength, j{Floods, {Ploods~--+«<<=/|Favorable--<+-~{ Favorable, 
| ! compressible, } frost action, } { H 
{ { excess humus. | H i t 
t ! t t . t 
| 
Kimo; i t 1 1 t 1 
KC www ecwncencnees! Favorable---+--{Shrink-swell, |Wetness, {Wetness, {Not needed-----}Not needed. 
{ ! low strength. | poor outlets, {| floods, { i 
' H i ! peres slowly. } { 
| | | | | ! 
Ladoga: 1 ' 4 H i i 
La, Lbww-----2-ee !Favorable-~--~-~ {Compressible, {Not needed-~~-~- {Erodes easily {|Favorable------ Favorable. 
H 1 low strength, } f i 
! ! shrink-swell, | i i 
| | | | ! 
Martin; i i H ' t 
Ma-~<-22— Keeani, | Favorable------ {Shrink~swell, {Not needed-----~ {Slow intake, {Peres slowly---j Favorable, 
; H { low strength. } | slope, I 
Mb: I ' i i t 
Martin part~----jFavorable-~-~— ~!Shrink~swell, {Not needed-~---- {Slow ‘intake, iPercs slowly---{Favorable, 
! low strength, } i i 
| 
5 t ! 

H i } slope. : 

t t ! HH 

' 4 1 t 

Morrill: ! ' : H 

MCwn wenn een nn ~---!Favorable-~~~-- {Low strength---|Not needed----- iSlope, H 

i ' i erodes easily.| 

4 t 4 1 ! 

Orthents;: i I H H H 

Oa. i H H i i 

t t 4 t t 

| 

Oska: H ' t i t 

ODeeene-------- =H ‘Depth to rock {Low strength, {Not needed---~-{Slow intake, iDepth to rock jDepth to rock, 

| thin layer, I { erodes easily,} erodes easily. 

| shrink-swell, | { droughty. j 

joe: i ' i H 

1 t t 

! 1 1 

t t 13 

4 ! : 

! i H 

H H H 


! 
1 
t 
4 


See footnote at end of table, 
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TABLE 10.--WATER MANAGEMENT-~-~Continued 


partqw---------;Depth to rock Thin layer, Not needed-----{Frodes easily, |Depth to rock, j|Erodes easily. 
e 


rodes easily. rooting depth.} erodes easily. 


Vinland part---{Depth to rock Not needed-----j Rooting depth, ;Depth to rock Rooting depth. 


! 
t 
iT 
t 
4 
t 
1 
t 
4 
! 
1 
t 
4 
i 
Sibleyville ' 
! 
1 
! 
(3 
i 
i Thin layer-----+ 
! 
rf 
1 
t 
1 


1 t t 
t ! i 5 ' 
Soil name and } Pond { Embankments, } Drainage { Irrigation Terraces H Grassed 
map symbol H reservoir i dikes, and 4 | and } waterways 
areas I levees i j i diversions H 
t t t 
1 r § t ! 
Oska: i I H i i 
Martin part---~{Favorable-~----- iShrink-swell, {Not needed-----/Slow intake, Percs slowly---}Favorable, 
i { low strength, } | slope, H 
! t t t 
1 1 ' 1 1 
Pawnee: fi | { i { 
Pa wwe eee eee ee |Pavorable------ {Shrink-swell---|Not needed-----/Percs slowly, Percs slowly, |Peres slowly. 
' H ! slow intake. erodes easily} 
' i 
1 ! fs ' , 
Polo: i i i i i 
PO www wenn ween ene | Seepage~-~-~ ~--{Compressible, {Not needed~---- {Erodes easily {|Favorable~~---~ iFavorable. 
H | low strength, | H H 
! shrink-swell, ! i ! 
1 t 1 
t ! 1 4 , 
Pits, quarries: ! H i H ' 
Qa, i H H i H 
t t t t t 
' $ ‘A ' ' 
Reading: : i ! ! t 
Raaenenn--------- |Favorable------{Shrink-swell, {Not needed-~---|Slow intake----jPavorable------j Favorable. 
! erodes easily.! } H 
{ t 1 
t i t t 
Sharpsburg: j ! i { 
Sa, 'Sde------nne |Favorable----- ~{Compressible, jNot needed----+~{Erodes easily Favorable------ iFavorable, 
| low strength, | | 
shrink-swell., | H 
1 t 
' t 
Sibleyville: H { 
SCowwesneeecccnee Depth to rock Thin layer, [Not needed-w-2-jErodes easily, j|Depth to rock, {Erodes easily. 
erodes easily.} | rooting depth.| erodes easily. 
t d 
isd: 
t 1 
4 t 
i | 
i H 
t i 
¥ t 
i | 
t t 
! 1 
t t 
' t 
t t 
t t 
| t 


t 

1 

1 

t 

t 

' 

t 

t 

! 

1 

t 

1 

t 

1 

t 

t 

t 

' 

i 

t 

1 

t 

t 

i 

! 

slope. t 

t 

1 

Sogn: H 

Se: { ! i 
Sogn part------ ; Depth to rock Thin layer--~--~ INot needed----- iRooting depth Depth to rock i Rooting depth. 

t 

! ! t 1 
Vinland parte--]Depth to rock Thin layer-.---{Not needed-----|Rooting depth, {Depth to rock {Rooting depth. 

H 1 slope. H 

! fc t t 

1 t ! 1 

Vinland: H i | | 

Va: j | H i 
Vinland part---!Depth to rock {Thin layer----- Not needed~~--~ Rooting depth, {Depth to rock jRooting depth. 

j i | slope. i 

| 

Rock outcrop H | | | 

part. t t i ' 

t t 1 t 

: ' 1 i 1 

Wabash: { ' | i 

Wa wane ween ewww | Favoradlewe~wne-{Shrink-swell, {Floods, {Slow intake, Peres slowly, {Peres slowly, 
: { compressible, | percs slowly, {| wetness, wetness, i wetness, 
| low strength. | wetness, | floods, i 
t t t 
t 1 1 | ! 
woodson: } H | | H 
WD wa mm mee ene | Favorable-~--~- iLow strength, jWetness, {Slow intake, Wetness, iPeres slowly, 
H { shrink-swell. | peres slowly. | wetness, percs slowly. ! wetness. 
{ 


This map unit is made up of two or more dominant kinds of soil, See description of the map unit for 
composition and behavior characteristics of the map unit. 
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TABLE 11.+-RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe," Absence of an entry indicates that the soil was not rated] 


Soil name and Paths and trails 


t 
! f 
H Camp areas H Picnic areas Hy Playgrounds 
map symbol H ! H 
Fi 1 


too clayey, too clayey. 


percs slowly, 


too clayey, 


i too clayey. 
{ percs slowly. 
q 


Chase: i 
Camnnn nnn nw www nenwne | Severe: jModerate: iModerate: iSlight. 
| floods, i floods, | peres slowly, t 
H } wetness, { wetness, | 
t t rs t t 
' ' t $ 
Eudora: H H H H 
Ea, Ebeweccewneoceen= |Severe: |Slight---~----------- |Slight------ wrewennnn{ Slight. 
! floods, i | t 
t 
I ‘3 1 1 
lke: i { i H 
Eudora part-~+--~-- iSevere: {Slight----2--2--ee-~ | SLIgnt~+een ene eee n=} Slight. 
i floods. i 
1 $ i 1 
Kimo parte-~-------j Severe: iModerate: | Severe: {Moderate: 
H wetness, } wetness, I wetness, \ wetness, 
\Ed: 
Eudora part-~--~--- iSevere: [SLight------ecemen ene | SLI ght swe ecw ecnnnn=| Slight. 
| floods. ; i H 
| | 
Kimo part---e00-==| Severe! iModerate: }Severe: }Moderate: 
{ wetness, ' wetness, i wetness, wetness. 
t t 
Grundy: i 
Gama nanan nnn ne ween | Moderate: iModerate: iModerate: iModerate: 
i peres slowly, | wetness, | peres slowly, | wetness, 
1 wetness. i wetness, I 
t f 
! t 1 1 
Kennebec: i } i i 
Kaew enn n enn eee enn {Severe: {Moderate: }Moderate: {Slight. 
! floods. i floods, ' floods. ; 
- 
1 ' , 1 
K Dawe eeeceecrnnweennn | SEVEFE! tModerate: iModerate: {Slight. 
| floods, { floods, { floods, i 
t t t ' 
t 1 i ' 
Kimo: { : ' H 
KCammnemeecenceennne= | Severe: !Moderate; iSevere; |Moderate; 
i wetness, | wetness. ' wetness. i wetness, 
i ' 1 
t J 1 t 
Ladoga: } H H I 
La wwe ween nnnennwne-- | Moderate: {Slight------- waae----]Moderate: {Slight. 
peres slowly. i i eres slowly, 
slope. 
aie 
i. Diewinte cae am awwa as ++~-{Moderate: \Moderate: |Severe: tSlight. 
{ peres slowly, | slope, | slope. i 
slope. i i 
i ' ' i 
Martin: H { H H 
Ma-----2---- wanenee--| Moderate: iModerate: |Moderate: iModerate: 
t ! s 
' i t 
: i slope, i 
H i H 
imb: I i H H 
Martin part-------- }Moderate; {Moderate: {Severe: |{Moderate: 
i too clayey, | too clayey, { slope, i too clayey. 
! peres slowly, } slope. ! i 
! slope. | H i 
i H i i 
Vinland part-------}Moderate;: {Moderate: {Severe: Moderate: 
| too clayey, {| too clayey, | depth to rock, | too clayey. 
{ slope, | slope. | slope, j 
t t t t 
1 ! 4 $ 


See footnote at end of table, 
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TABLE 11.--RECREATIONAL DEVELOPMENT=-Continued 


Camp areas 


\ 3 
1 
Soil name and t 

Map symbol ' 


Tt 
, 
Morrill: I 
He mumniic wee eee «}|Moderate: 
{ peres slowly. 
t 
1 
Orthents: H 
Oa, i 
i 
Oska: H 
(0) ¢ eee rere !Moderate: 
{ percs slowly, 
i too clayey. 
Toe: H 
Oska part----~--~-~- Moderate: 
| percs slowly, 
i too clayey. 
1 
Martin part--~------ |Moderate: 
{ too clayey, 
{ percs slowly. 
t 
y 
Pawnee: I 
Pawnee eee eee eee iModerate: 
t 
! percs slowly. 
i] 
Polo: { 
PC wa wenn enn nee nen nnn iModerate; 
| peres slowly. 
t 
Pits, quarries: H 
Qa. t 
} 
Reading: H 
Rawennnnneeee nn seme iSevere: 
| floods. 
t 
{ 
Sharpsburg: { 
Sa, 1Sb-~~~-~-~~-~~-~ iModerate: 
i percs slowly. 
5 
Sibleyville: H 
Sons sennadamedenenmin !Slight—----0---e0= 
t 
t 
H 
sd: H 
Sibleyville part---|Slight<---<<--2---= 
t 
H 
Vinland part------- {Slight---+-------- 
! 
Sogn: 


i 
! 
H 
ISe: i 
Sogn Partqawewewee | Moderate: 
| too clayey, 
i Slope. 
1 
Vinland part------- Moderate: 
| too clayey, 
' Slope. 
i 


See footnote at end of table, 


Picnic areas 


Moderate: Moderate: 


too clayey. 


Slight --------------- Moderate: 
slope, 


Slight—~~-++.-------- {Moderate: 


Slight---------~----- Moderate: 
H | depth to 
i i slope, 

! | 

! 1 
{Slight----------.22-- {Moderate: 
! | depth to 
i i slope. 

5 + 

| Slight-------------- {Severe: 

H i depth to 
: | 

1 

4 J 
{Moderate: {Severe: 

{ too clayey, | depth to 
i slope, H 

1 t 
Moderate: }Severe: 

{| too clayey, | depth to 
i slope, 1 slope. 

t ’ 


Playgrounds 


percs slowly, 


percs slowly. 


Slighta----eee2------ islight---- 


i percs slowly. 
i. 
' 


Moderate: 
too clayey. 


Slight ««-222<22+-22-= \Moderate: Slight. 
| percs slowly. 
. 
t 
i 
! 
1 
H 
Moderate: {Moderate Moderate: 
too clayey. { percs slowly, too clayey. 
{| too clayey, 
{| depth to rock, 
Moderate: {Severe: Moderate: 
too clayey. i slope, too clayey. 
Moderate: {Severe Moderate: 
too clayey. i slope. too clayey. 
1 
H 
t 
1 
t 
$ 
1 
$ 
H 


Slight. 
ieaaiwatnas 'Slight. 

H 

t 

1 

t 

t 

i 

iSlight, 

i 

1 

5 

H 

iSlight. 
rock, j 

i 

1 

. 

H 

{Slight, 
rock, { 

i 

H 

(Slight. 
rock. H 

H 

t 

t 

H 

{Moderate: 
rock, i too clayey. 

{Moderate: 
rock, | too clayey. 

t 


Paths and trails 
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t 
1 
Soil name and Camp areas | Picnic areas 
t 
1 
t 


peres slowly. too clayey. perecs slowly. 


Ss Moderate: 


wetness, 


Moderate: 
wetness, 


vere: 


Severe: e 
peres slowly. 


peres slowly. 


q 
} Playgrounds i Paths and trails 
map symbol t i 
t 
t + 
' q t 1 
Vinland: H ; i H 
lva: H H H } 
Vinland part------- tSevere: iSevere: iSevere: Moderate: 
| Slope. { slope. | depth to rock, | too clayey. 
H H | slope. ! 
i i H ! 
Rock outcrop part. } H I i 
t t t 
' ? ' t 
Wabash: { { i i 
Waewweeeaceeecnecennn {Severe! iSevere: 'Severe: 'Severe: 
floods, { wetness, { wetness, i wetness, 
wetness, i floods, floods, H too clayey. 
i H H 
! ! 1 
t t t 
i ' 1 
I ! t 
t 1 ! 
t t H 
1 ! ! 
2 t { 


t 
! 
t 
i 
1 
t 
Hf 
t 
! 
i 
t 
1 
t 
t 
t 


IThis map unit is made up of two or more dominant kinds of soil. See description of the map unit for 
composition and behavior characteristics of the map unit, 
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JOHNSON COUNTY, KANSAS 


TABLE 12,.+-WILDLIFE HABITAT POTENTIALS 


Absence of an entry indicates that the 


good," "fair," "poor," and "very poor," 


[See text for definitions of " 
soil was not rated] 


Range- 
land 

wild- 
iife 


Wetland 
wild- 
life 


land 


wild- 
iife 


Wood- 


water 
areas 


{ 
t 


wood 
trees 


Potential for habitat elements 
© 
ceous 
lants 


Grasses 
and 
jlegumes! 


!Grain } 
and 

t 

1 


tseed 
icrops 


Soil name and 
map symbol 


: 


Chase 


Good 


Good 


Eudora 


lge: 


un sD Lb oD 
o 08 o 6 
o Oo 6 0 
a o a 
Oo oO & 
ood ood 
ood o «@ 
oO & Oo t& 
2 9 7 9 
an) 6 0 
ee) es) 
o 5 o 8 
& vo a) 
ne) nn) 
es) o O° 
a 3 a 3 
uo oo uo oo 
es) Qo 0 
oe 9 o 0° 
a oO a & 
3 & 7 Oh 
oO on Oo od 
o os o 6 
o Oo & 
0 & 9 & 
° ta ° cal 
o « o 
Oo te Oo te 
0 oO 
oO nt fe] dA 
o « o 6G 
o oO t& 
07 8 7 vy 
6 6 ns) 
o 6 6 8 
o 3g o 
nol uel no] no] 
o 0 es) 
o 8 aes) 
56 8 o 6 
o 8 7 2 
eo 6 °° 
ee) o.6°8 
o 9 o 8 
tot t oF 
tot tot 
tot toe 
t 1 ' t 
tot tot 
» ¢ » ot 
& of om of 
eo » a » 
a & ae 

a a 
o 2 a a 
te & 
o 9° o 0° 
yg os 3 #«& 
Ee re | 
AM UM MM 

i] 
= 


Gannnnneweenewenn=! Fair 


Grundy 


Kennebec 


Kaew www ccc ec cwee | GOOd 


KD awww new nce enn nee | Poor 


t 
! 
1 
1 
| 


Fair 


K Cann ne we ee eneee= =! G00 


Kimo 


Fair 


La, Lbsedacaneccse 


Ladoga 


1 
i} 
t 
| 
t 
ry 
t 
t 
t 
i 
t 
a 


* 
ue] 
° 
fe} 
oO 
. 
i= 
o & 
° °° 
Qa, °o 
a 
4 
4 
t] 
nod 
° 
° 
oO 
i 
° 
° 
cw 
° 
i 
° he 
° ° 
a, ° 
ay 
ko] 
° 
° 
Oo 
ua 
fe) 
o 
o 
t 
t 
t 
ko] 
is} 
° 
o 
mel 
i?) 
° 
o 
Ko) 
° 
° 
o 
' 
t 
t 
t 
$ 
t 
t 
a 
t 
t 
t 
t 
oe 
ce 
“At 
ft 
 @ 
8 = 
= 


t 
1 
t 
y 
H 
t 
t 
t 
t 
t 
1 
f 
i 
4 
t 
1 
1 
iy 
t 
t 
1 
4 
t 
t 
t 
s] 
‘ 
i 
t 
t 
t 
1 


. 
: 


IMb 


Martin partees<=-j|Fair 


t » 
4 9 
{ ° 
fo) 
oO 
° ’ , 
u i =) 
o pO bo 
o oO iO 
a oa oa 
> > 
t 
& t 
“dl t 
fy 
bs ao) 
° 3 
° i) 
4 Go 
. . . 
a fe Se 
o RO >oO 
o &O uO 
a oa oa, 
> > 
* 
a 
bho Sa 
i Oo oO 
oa, o 
> a 
t ce) 
t .e) 
t ° 
oS 
& 5°] 
id 3 
a ° 
fea io} 
& os) 
a } 
w © 
to o 
ra os) 
ol re) 
@ ° 
fe o 
u ° 
° 3 
3 ° 
a So 
& & 
9 ol 
} @ 
a te 
t t 
t ' 
t t 
t t 
P t 
be t 
@ ’ 
a t 
t 
ao t 
e t 
a of n 
a ae » 
S rae < 
‘dl da § e 
> ua a 
a oO a ad 
oz bs 
= °° 


Oa, 


Fair 


> 
: 


OD=sstninwcawcukon 


Oska 


loe 


Oska part---~---|Fair 


» . 
a=] I 
$2) A 
oO a 
o fy 

° 
u 
moO Su 
& oO Q 
oa ° 
> 4 
{ i 
t] t 
{ t 
me & 
is) sed 
[e) © 
o ico 
° * 
: u 
mo mo 
be) Lo 
on oa 
> > 
i) a 
° ° 
fs) oO 
Oy iss) 
asl im 
° cal 
fo) oS 
oO by 
as Ly 
fe} A 
fe] fol 
oO fa 
us) ! 
° t 
° ! 
oO 
uu Sy 
° ft 
° ao 
oOo fu 
nol & 
° ca 
(2) a 
o fy 
& he 
wt od 
wo oO 
fa fea 
' t 
g t 
a t 
t ft 
a t 
pad t 
& t 
i t 
a t 
t 
Ls t 
cal t 
» ales 
x Oo! 
4 ot 
= st 
zo 
Aa 
cary 


See footnote at end of table. 
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TABLE 12.--WILDLIFE HABITAT POTENTIALS--Continued 


t 

out 
tlwoov i 1 ’ bd ' » t { t id 
tho wets { t t Ko] n=) i] & 4 1 1 a 
Rf Ot ed { t t (2) ° { ° t { { od 
Oo} AS = ° ° 3° os 
A) o o a fy 
po Ke) 
cs) ad * » » * > » » 
| au i u a a i fa i 
vet ard > oO ke ue mo > O ma oO >O mo pO ne] ey 
ES) ped uo ° Le) uo & Oo uo uO uo & O 1°] ond 
os Os oa ° oO oa on on oa oa oa ie) a 
Ee = > a [ory > > > > > > o i) 
a 


tout 
UucU i) t i t 
ro Oris t uu : t t he 1 Ls) oy i t 
OB] Orted t ° is] ! t ial t oA ved ° t 
i) Ie = i] ° fe] isi i) o ie) 
oO oO fy fa & Ou 
3) 
od * 
occsu & 
®O ar- Ke! bi ud uv uu & mao & Sua Se i. 
Dur ord ° °o o fs} fe) fo) uo o ° fe] od 
oO ° ° ° °Q i>) ° oa oOo ° ° i) 
oO o o o oO a > a Au is fy 
= 
on * » s . . » » 
4 oO & fe & he & Se oy 
ap >AoO be =) famed moO moO Famed PhO >A Oo Ko a 
od & Oo io] fo) uo uo uO uO uO uo 2] ° 
as oa is) ° oo, oa oo. oon 00 oa, is) ° 
uw) > a a > > > > > > o oO 
as] 
en ° . » > 
op is ca ke u 
Aas is 7 fi i] .<) eed AO > Oo moO ao] a 
oo ° io] ° ° ° & Oo uo uo is) ° ° 
Oe ° 3° is) oO co) oa oa oa oa ° ° 
a =a, a a, Oy ou aw > > > > oS a 
= n 
13) 2 
i=! 3 t he] t 1 t ' is i t t Ks) 
oO gu t io) ' t i] ! ° t { ° 
Ss t o i t ' i=) 1 4 ° 
o “ oO Oe oa 
aq 
is) us 
AO 2 ao] nol us] ue] Ls t & fa fe { 
" cok oO 3° fo} ° ° cal t cal vel fe] t 
oO Lom) ° [2] o (2) i=) a ! oO iu ° t 
is Oo oO oO o o o oe fe fey Ay 
[a to 
00 mod ko] kel Ko] ko] u t .) is =) t 
oY oO i°] ° ° ° Q a t cal ot ° t 
os ° o i°] ° ° cc) t is] i jo] ! 
ee] oO a a oO o fa fu im a 
a2) 
oa 
gu o 0 3 uv he] uu bf i ih. & f. f .= 7 
Oa u a 3° 3° ° fe) ° cet °o a) a °o ° 
HA OO °° ° oO i*) ° cs) o iis) os ° io) 
OF a oOo o o oO o fy ay & fe Ay Pu 
n 
03) . 
aud i=) 
ag med Ke] Ko] hel he) Ls) mo me fe & uel 
aod °° fe} fe} °o fe) ° xo ° ° ° ° 
i) °o be) °o ° ° °o oa, ° ° oS Q 
oO oO o Oo o o Ay > ou a ae oOo 
» 
fot fi. 
ADU k=J a a a u is) mo a a a ) 
oa ° ° ot a ral ° x 0 Q fe} ° ad 
i oO ° oO a a is} oO oa ° jo} °o o 
o 9 a o fy fe, fx A, > a aL a fzy 
t t t t t a t t 4 t t 
t t t t t t t t 1 t ' 
t t t t t t t ' t t t 
asi 4 a ! t t a t t t t t 
c ' t t t t Pp ! Sad poe Q, t t 
art a t t t ot & t & he OQ U t 
° 1 o t a t oa wo t o a fe 1 t 
oa { ‘A ! { oe mat a. » a a, oO ‘ t 
es 1 i ' oe ot wt i ao t t 
Br t & t oof at > & U0 o ue} ue} a ' t 
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ithis map unit is made up of two or more dominant kinds of soil. See description of the map unit for 


composition and behavior characteristics of the whole map unit. 
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TABLE 13.+sENGINEERING PROPERTIES AND CLASSIFICATIONS 


Absence of an entry indicates that data were not estimated] 


{The symbol < means less than; > means more than, 
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See footnote at end of table. 
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TABLE 13.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 
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tT 
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t 
t 
t 
t 
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t 1 

1 1 
Depth} USDA texture } 
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t t 


Soil name and 
map symbol 


ICH, CL 


ilty clay loam, 


ilt loam-------{/CL 
silty clay, 


Wa 


1 Shan acwemieie 


Sharpsburg: 
Sa, 


! 
1 
t 
: 
4 
$ 
1 
if 


CL, CL-ML 


-22;Loam, clay loam,!CL, SC 


=8 | L OEM m seiner rns om seve 


on 


Sibleyville: 
Sete eee 


t 
4 
t 
' 


sandy clay 


loam. 
Loam, clay loam,{ML, CL, 
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! 
t 
t 
] 
8 
t 
! 
t 
t 
tr 
' 
T 
, 
t 
1 
I 
rT 
1 
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CL=ML 


sandy clay 


loam, 
Weathered 


-——= 


bedrock. 


lsd: 


Loamenennnnneeen=}CL, CL-ML 


~22{Loam, clay loam,{/CL, SC 


Sibleyville part 


sandy clay 


loam, 
Loam, clay loam, {ML 


, CL, 


CL=ML 
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t 
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t 
t 
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sandy clay 


loam, 
Weathered 
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Loam----~+-----=--!ML, SM, 


Vinland part---- 
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t 
i 
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7 
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0-9 {Silty clay loam {CL 


Sogn part-~----- 


Sogn: 
lSe: 


{Unweathered 


bedrock. 
{Weathered 


t 
! 
1 
1 
t 


18iSilty elay loam {ML, CL 


Vinland part---~ 


bedrock. 


Weathered 


! 
' 
i 
! 
t 
1 
1 
! 
t 
1 
! 
t 


Vinland: 


ya: 


Vinland part~---- 


bedrock, 


Silty clay loam }CL, CH 
Silty clay, clay!CH 


if 
1 
r 
t 
1 
1 
q 
4 
} 
! 
t 
1 
{ 
t 
t 
' 
! 
i 
t 
t 


Rock outcrop 


part. 


0 


am. 


WA meee nw ene w ween 


Wabash: 


Woodson: 


OLSi1t loam----—--~{CL, CL=ML 
O{Silty clay, clay{CH 


O{Silty clay, 


= 


WD ww ween ween nnn en 


{CH, CL 


mo 


clay, silty 
clay loam. 


IThis map unit is made up of two or more dominant kinds of soil. See description of the map unit for 


composition and behavior characteristics of the map unit. 
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TABLE 74.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS 
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TABLE 14,--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 
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IThis Map unit is made up of two or more dominant kinds of soil. See description of the map unit for 


composition and behavior characteristics of the map unit, 
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TABLE 15.+=SOIL AND WATER FEATURES 


Absence of an entry indicates that the 


The symbol > means more than, 


"apparent," and "perched." 


{The definitions of "flooding" and "water table" in the Glossary explain terms such as "rare," "brief," 
feature is not a concern] 
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TABLE 15.--SOIL AND WATER FEATURES--Continued 
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Ithis map unit is made up of two or more dominant kinds of soil. See description of the map unit for 


composition and behavior characteristics of the map unit. 
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TABLE 16,--ENGINEERING TEST DATA 


[Tests were made in cooperation with the Federal Highway Administration, Department of 


Transportation] 
H Hl Grain size distribution { fi {Moisture 
i Classification | }. } density? 
Soil name, { { Percentage i Percentage St 2 | 
report number, i H passing sieve {smaller than--j} qari oxls o 
horizon, and H Me Bers eee 
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Mechanical analyses according to the AASHTO designation T88-72 with the following 
variations: (1) all material is crushed in a laboratory steel jawed crusher; (2) sample 
is not soaked prior to dispersion; (3) dispersing time is 5 minutes at 7 psi using an 
Iowa air tube; (4) AASHTO T-133-74 is followed except for sample size to obtain SpG for 
the hydrometer analysis. Results by this procedure frequently may differ somewhat 
from results that would have been obtained by the soil survey procedure, the fine 
material is analyzed by hydrometer method and various grain-size fractions are calculated 
on the basis of all the material, including that coarser than 2 millimeters in diameter. 
In the SCS soil survey: procedure the fine material is analyzed by the pipette method and 
the material coarser than 2 millimteres in diameter is excluded from calculations of 
grain-size fractions. The mechanical analyses used in this table are not suitable for 
use in naming textural classes of soils. 


2Based on AASHTO designation T99-74, Method A, with the following variations: 
(1) all material is crushed in a laboratory steel jawed crusher after drying; and 
(2) no time is allowed for dispersion of the moisture after mixing with the 
soil material. 
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TABLE 17.=-CLASSIFICATION OF THE SOILS 


{ 
t 
Soil name { 
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Family or higher taxonomic class 


Fine, montmorillonitic, mesic Aquic Argiudolls 
Coarse-silty, mixed, mesic Fluventie Hapiudolis 

Fine, montmorillonitic, mesie Aquic Argiudolls 

Fine-silty, mixed, mesic Cumulic Hapludolls 

Clayey over loamy, montmorillonitic, mesic Aquic Hapludolls 
Fine, montmorillonitic, mesic Mollic Hapludalfs 

Fine, montmorillonitic, mesic Aquic Argiudoils 

Fine-loamy, mixed, mesic Typic Argiudolls 

Orthents : 
Fine, montmorillonitic, mesic Typic Argiudolls 
Fine, montmorillonitic, mesic Aquic Argiudolls 
Fine, montmorillonitic, mesic Typic Argiudolis 
Fine-silty, mixed, mesic Typic Argiudolls 

Fine, montmorillonitic, mesic Typic Argiudolis 
Fine-~loamy, mixed, mesic Typic Argiudolls 

Loamy, mixed, mesic Lithic Haplustolls 

Loamy, mixed, mesic, shallow Typic Hapludolls 
Fine, montmorillonitic, mesic Vertic Haplaquolls 
Fine, mixed, thermic Abruptic Argiaquolls 
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Nearly level and undulating soils that formed in alluvium on flood plains and 
terraces 


Kennebec—Chase: Deep, moderately well drained and somewhat poorly drained, 
nearly level soils that have a loamy or clayey subsoil; on flood plains and low 
terraces 


Eudora—Kimo: Deep, well drained and somewhat poorly drained, nearly level and 
undulating soils that have a loamy substratum; on flood plains 
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Gently sloping to strongly sloping soils that formed in loess, residuum, old 
alluvium, and glacial deposits on uplands 


Ladoga—Sharpsburg: Deep, moderately well drained, moderately sloping and 
strongly sloping soils that have a loamy subsoil; on ‘uplands 


Woodson—Pawnee: Deep, moderately well drained and somewhat poorly drained, 
pl sloping and moderately sloping soils that have a loamy or clayey subsoil: 
on uplands 


Sharpsburg—Oska: Deep and moderately deep, well drained and moderately well 
drained, moderately sloping soils that have a loamy or clayey subsoil; on uplands 


Nearly level to moderately sloping soils that formed in loess and residuum on 
uplands 


Polo—Oska: Deep and moderately deep, well drained, moderately sloping soils 
that have a loamy or clayey subsoil; on uplands 


Polo—Grundy: Deep, somewhat poorly drained and well drained, gently sloping 
and moderately sloping soils that have a loamy or clayey subsoil: on uplands 


Woodson—Martin: Deep, somewhat poorly drained and moderately well drained, 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


JOHNSON COUNTY, KANSAS 


CONVENTIONAL AND SPECIAL 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 


r 

' " 1 

Davis Airstrip " — ! 
L 


Small airport, airfield, park, oilfield, - sald 
cemetery, or flood pool 4 
STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 

ROADS 

Divided (median shown 

if scale permits) 

Other roads 

Trail 
ROAD EMBLEMS & DESIGNATIONS 

Interstate 

Federal 

State 

County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 
LEVEES 
Without road 
aebed —— 
With railroad 
DAMS 
Large (to scale) 
Medium or small 


PITS 


Gravel pit 


——- 
ie] 


Mine or quarry 


SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 
Indian mound (label) 
Located object (label) 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 

Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 

Double-line (label) 

Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial 


. oes 
int Pa on he 


’ 
Ny 


Intermittent “wee 
MISCELLANEOUS WATER FEATURES 

Marsh or swamp 

Spring 

Well, artesian 

Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY = 


SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 
Bedrock VW VW EWN YYWNYYYNNNY 


(points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 


Stony spot, very stony spot 


SYMBOL 


KANSAS AGRICULTURAL EXPERIMENT STATION 


SOIL LEGEND 


NAME 


Chase silt loam 

Eudora silt loam 

Eudora soils, overwash 

Eudora—Kimo complex 

Eudora—Kimo complex, overwash 

Grundy silt loam, 1 to 3 percent slopes 

Kennebec silt loam 

Kennebec silt loam, channeled 

Kimo silty clay loam 

Ladoga silt loam, 3 to 8 percent slopes 

Ladoga silt loam, 8 to 15 percent slopes 

Martin silty clay loam, 2 to 5 percent slopes 
Martin—Vinland silty clay loams, 7 to 15 percent slopes 
Morrill loam, 3 to 8 percent slopes 

Orthents 

Oska silty clay loam, 3 to 6 percent slopes 
Oska—Martin silty clay loams, 4 to 8 percent slopes 
Pawnee clay loam, 3 to 6 percent slopes 

Polo silt loam, 2 to 5 percent slopes 

Pits, quarries 

Reading silt loam 

Sharpsburg silt loam, 3 to 8 percent slopes 
Sharpsburg—Urban land complex, 3 to 8 percent slopes 
Sibleyville loam, 3 to 7 percent slopes 
Sibleyville—Vinland loams, 3 to 7 percent slopes 
Sogn—Vinland complex, 5 to 20 percent slopes 
Vinland—Rock outcrop complex, 20 to 40 percent slopes 
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